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APPENDIX E 

MONITORING WELL STRATIGRAPHIC AND INSTRUMENTATION LOGS 



HISTORIC MONITORING WELL 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 



MILLEFE_NGINEEFINGSTESTNG.INC. 

Proiect: 	•)t-1i 	rnr4ir  
'.+tlainqCon, 	MA  

Project 	No: 	60321.01  

Date 	Start: 	6/2= ~ 86  

Date 	E nd: 	a/^_5156 

Sheet—ot~ 	~ 

®OrinO N0: 	{'"  

LoCation; 	 ~ 
Surface 	Elev;  

; 
Casi22-- 	SamDler  

TYPE: 	IloLlev 	$c'•m 	:luqer 	 SotiC 	Snoon  

SiZE: 	2 	ll:" 	IIl 	t 	3/8" 	ID  

lfAMMER: 	-'- 	t40 pounds 

fALL: 	 30 	inches 

Groundwate r OU ser~vati ons  

OATE OEPTH CASIN6 AT STABiLIZ.1Ti0N 	PERiOO  

7/L/86  

i 
~ 

~ 
CL 
m 
~ _ 

. 

10.0'- 

Cas 
pl/ 
 it 

Sample Strata 
hanc~ e 

0.6' 

	

Sample Description 	( 

S-i: Ocaanic peac vich ilne sand an„ ~`-  
silc. . 	. 

o 
z  _N_o. _ . 

S-L 

De 	th P 
0-1.5' 

Pen. 

L8" 

Rec. 

18"  
Blows/6" 

1-1-4 

_- S-Z 1.5-3.0' 18" l8" 7-12-L6 
S-2: 	ttedium dense, 	fine, vhtce 3:ay 
sand. 

— 

` S-3 3.0-4.5' 18" 14" 10-17-20 S-3: Densa; mediuf co iine, 	hrocn 
silty sand. 

S-4: Sama as S-3. 	(moisc) 

S-5: Same as S-3. 	(vec) 

S-6: Sama as S-3. 	(vac) 

S-+ 4.5-6.0' 18" 16" 12-18-20 

9.6 , 

_ a 	1_7 	a' 1° 38 .1 _ ~ _ 

3-6 7.5_9.0' !A" 18" 1 

-S=•L  9.0-10.4' SR"  t  8  5- 10-12  

13.1' 

S-7: Nadiva densa, vadlum co i:ne, 
gray-vhita sand (vac). 

S-g: Sane as S-7. 	(vet) 

— 

_ 5-8 10.s_L2.0  - ~— 

—  c-9 I .~0-I~_-5 t0" 6 ..  12-14-28 

L5.0~ 

20.0= 

~ 

~. i1lL  S ~  .L~ .4_IG. 
~„ ~ _ S-9: Vary danas, ®ediuf no :ine, 

graY ailty sand v/gravnl (vec). 
S-10:sams aa S-9.(vec) 
-11: 	tlo racovery. 

S-12: 	Saas as S-9. 	(vnc) 

(l ) 
( =i _ 

—  
---- 

c-71 ti -n_IS -I  sn 

— 
6" 38-50-50 

_. Terminacad ac 	22.9'. 
8adrock. 

rwnr wo, ma o• ~1. .nut la . rtl. r IID . Ifu. .r us 	un 	 ,,. 

Driller:  T. comovlka 	. 	 :ren.arsutm+t.o..«I 	caatt®trmn.=_,w~ 	 ~ 

	

 t.t 	nwtrr 	 e. 	w..ar 	 . 
Helper' 	R. 	tlarcoux 	 t,. 	rr 	 •. ~m a 	m 	 , 

' 	 • t 	utw noe 	 u. r A 	 . 

InspeCtor: 	B. Childf  

Rem arks: 	(1) To chreadsd casing 300 lb. hammerac 14.5:  
 (2) 	To 5' 	intervals ac 	19.0'. 

	

NOte.4• 	
11 f.Y ItYttflurta llre ttredtvr [M uvllptlmlt WMLYY Wibqe SYLL FMf W IK li."tmJn eua H d•...• 	I-` 	• 	' 

	

' 	 11 	[N 4aLL etAiqt wK i1Y ,Wt m[M fblt. wtlB ef [IWt ul tMO fiYtilJ ~t 11ae! 0~ t,a Wuc Ga 

	

le ikl ItYLL Y I,r ~/ti Mt pCN M i0 O(W 1/L[01l iuea IIrtB MfNnl If ly tIPo N1{uY.411 na.a .--t 	. 
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MILLFA ENGINEE PtNG6TEST~ NG.INC.  

Project: 	' 	YFIT 	xr  

 .rtlzincton, 	»A  

Proyect 	No: 	6072!.ct  
Date 	Start: 	°/17,36  

Oate 	End: 	6/17/86  

Sheet—of— 

Boring 	Na: 	'-  

Location: 	==e 	"-  

~ Surface Elev L  

Casinc 	- 	Sampler  

TYPE: 	Ho11ov  Scem Auaer 	So11t 	Snaon  

912E: 	2 	:'J 	3/8" 	'-0  

HAMMER: 	--- 	1k0 pocnds  

FALL: 	 n0 in~  

Groundwater Obs ervat ions ~ 

DATE DEPTH CASIHQ AT BTAgILtZATiOr+ P E R100' 

------- overnt_•c  

-  
n 
~ 
~ 

as 
bU 
ft  

Sampte Strata 
Change Sample Description - 

z N o_ . Deoth  Pen. Rec. Blows/6" 

I 5.0 1 — 

; 

.  

II 10.a=- 

'i  

LS G'- 

', 

5-1 0-2.0' 24" L_'" 5-8 

14.6' 

S- L Yedium densa, dark brovn cu 
gray, medlum co [ine silcy 	sand. 

S-2: 	Same as S-1. 

5-3: 	Same as 5-L. 	(moisc) 

S-4: Same as 	S-1. 	(vec) 

S-5: Sama as 	S-1. 	(vet) 

S-6: Same as 5-1, 	(vea) 

S-7: Seme as 5-1. 	(vec) 

I 

' 

. 

; 

, 

. 

5-10 

~- 5-2 2.5 1 -4.0' l8" 8" 16-13 

24"  ,,,  ~ _j~: 4-~ 
— --  '' ~-"-o=  

6-g 

S-4 6.0-8.0' 24" L4" 12-20 

1 7 - 1 9  

.  l0" 8-Ll 

— 13-1° 

+ 
- 

1  " 2 " 6-8  

12-12 

• 17 	0-14.0,  -1 

• -  
~ 

IL.O-i5.3  
~~ - 

21.0' 

S-D: 	7ery densa, dark co 	11ghc grey, 
msdlum to fiae, silty sand vich  
graval (vec). 
S-9: Seme as S-8. 	(vet) 

5-10: Santa as S-8. 	(vec) 

S-11:Sama as S-8. 	(vec) 

• - - I 	" 121,  54-90 

• 24-100 3 

-Li 19.3-20, 12" 6" 50-50 

*  - n .0-21. 19" 6"   12-34 

25.0= 

I 	
I

21'7' S-12:Dense co madium danse course 
n dark gray co brov 	sand vich gravel 

(ae c ) _ 

. 

(,) 

27.4' 

. q-11 1 	1  " 9 " 75-50/3 

S-13:Same as 5-8. 	(vec) 

— ~ - 

Terminaced ac 21.4' depch; 
bedrock. 

Drltler: 	T. numoulka 	 . 	 :aurwmelcne+4eanrmn 	tmuram®rrrlaw..il  
B. 	C la rcoux  

Helper: 	 :., 	r. 	 .•m.w 	 . 

InBPBctor•' 	B. Ch11ds 	 l~n i~ 	~ 	m¢v 

Rentark8: (1) High blow counc due to cobble and/or boulder. 	s Those samplas starred co ba used Eoc 

(2) 	No1e cacminaced at 20', losc casing, moved 3', 	grain size distribucion. 	. 

Noteg: 	 tl iq trmlirrurr.  llbCl ClMiwr Ma YvYW ~Mri I~BO, YlWia Wil trtf6.N M r..aallrW wi fa :A.CUy. 	 . 

S: WmL .{'Al .ab1Y4 MV, flY NIM IO rM MItL XG.It Il lIRB Iea 1ra, cOYItIJq 11.116 cu '1" 1N11M U<i. 	f.u<'W f IuLL 

 .[ Te LLYY6 00 M iiawoeiU Mt OccW OY! ta >tKif IKMB nY0 IWeI IM1iir Il iM tIM Nl4WY.i+11 .lal .v01. 
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IROU."1dWATLR WELL I."lSTALi.ATInN REPORT 

Groundwater We11 No.: 8 	 nate Installed: Oc`-. 28, =?-7 

Permeability (L) 	. 2 x 10-2  cm/sec 	Pro3ect No. 	. 	77348 

well Ins*_a11ed by Carr-Dee .̂'est Borinq Coro. 	Soi1s Described bv R. _ardner. -" 

 p=: 

> w. 

~ 
77.8 

y` ~ 

O 

I ~ 

• 

~ 5)  

Split Snoon 
Sample 	No: 

and 
Location 

81ows 
per 
6" 
(3) 

Rec. 
(in.) 

(4) 

Sample Description 
 . 

SS-1A -2-7- 12  SS-lA  
L . 5 SS-iB 8 ti8" Fibrous neat. 

s5-1B  
ti4" Dark brown siLtv fine 
sand. Organic material ar,d 
fibrous material nresent. 

3.2' 
72.8 5 

:-  SS-2 5-20- 11  ss-2  
_- 0-21 Sliqhtly silty sandy qravei 

Particles are anqular to 
subrounded up to 	1 3/8" 

- in size. 

_ 	8.2' 
67.8 (O 

~ 10.0' 
, 

°Drove open-ended "A" rod 
with 200 lb weiqht. 

10.2' Refusal 	at 10.2'; 
120 blows/no nenetration 

62.8 15 

57.8 20 

52.8 

Notes : (1), (2), (3), (4) See first paqe of Appendix A for additional information 
(5) Groundwater level is the averaqe of seven measurements taken from 

:iovember 2, 1977 to May 31, 1978. 
(6) On May 31, 1978 the riser pip® and slotted pervinus section were 

lifted approximatelf 1.4' while reimvinq standflip® us®d to conduct 
nermeability test. '"he existinq dimensions for the riser pipe and 
slotted s®ction are qiven. 

Geotechnical Enqineers Inc. 

I 



GROUNDb]ATER WELL IN9TALLATION REPORT 

-. 

Groundwater We11 No.: 12 	 Date Installed: Nov. 2, 1977 

" 	Permeability(1) 	. 4 x 10 
-3

cm/sec 	Project No. 	. 77348 	.. . 

Well Installed bv Carr-Dee Test Borino 	r . 	Soils Oescrib 	R. -lardner -  

^ ~ ̂ 
W 

2.0 

° 
~ = 

0 

~~ 
(6 ) 

(5) 	~ 

Split Spoon 
Sample No. 

and . 
Iocation 

Blows 
per 
6" 
(3) 

Rec. 
(in.) 

(4) 

Sample 	Descrzption 

SS-lA -1-2- 17 SS-1A 
SS-LB 3 '~Z" Black sandy humus 	+ 

SS-1B 
'~9" Brown orqanic silty 	

~ 

fine sand. 

4.8' I 77.o S - 
SS-2 9-30- 13 SS-2 

0-34 Liqht brown sliqhtly silty, `  
qravelly fine to coarse 
sand. 

9.8' 
72.0 )0  10.0' 

SS-3 3-34- 9 SS-3 

9-21 Gray sliqhtly silty sandy 
" _ 12.7 1  qravel. Gravel is anqular 

to subrounded and up to 
til 	3/8" in size. 

67.0 i3 

•flrov® open-ended "A" rod 
with 200-1b weiqht. 

120 blows for last 2" of 
penetration. 

62.0 20 Recovered brownish-qray 
clay®y, qravelly sand. 

57.0 

votesc (1), (2), (3), (4) See first paqe of Appendix A for additional inforzatiot ~ 	(5) Groundwater level is the averaae of seven measurements taken from 
November 2, 1978 to Hay 31, 1978. 

(6) Prior to May 31, 1978, discance from qround surface to top of casina I 
^ 	was 3.3'. Casinq was removed to perform permeability test and repiac ! 

J to present "stickup" of 3.6'. 
Geotechnical Enqineers Inc. 
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L 	EASirvv ~-.Y~-~^  
❑ NE`N HAVEN. GT  

❑ NEW LONDON. C'.  

❑ NEWARK. N.J. .?59 

❑ PHILADELPHIA,PA. 	215.`_5-3? 

Page 	o1 

Job No. 

8oring No. 	~ 	GL.)  i 3\  

D ate 	'_-'_.-z_, ~  

JobAddress 	u :i:1 C: ~ '3:r,iCal 	.:__ __ 	~ ori, ':.a ~ s  

Flaed Catum used is 

Ground Surface this boring Is 

DE?TH 	 CASiNG 
CLASSIFICATION 	eLCws 

Pram 	.TO 	 6e Caretui end Accurata 	(O•27 	ZBSd' 

, SAMPLE 

No. 
Deotn 

~ 	No. of ]0" 8 l ows on S000ni~ qeco. erv l  los I  waiv • 
a 

in. 	ae
~

rrs 1st6"6d6',JrC6'iatn6 

3rc ~tt.Sand ( ~ 

1g' 	'i_ ~ 	' ; a^t 	?•o ~ ;n 	Ser.1 ~ ( ~ 

-- =ciaci ~ 

~ _O 1tC°YS ~ 

1:1Stal1_C. 	~ ~ 
~ eal_ ~ 

- 

 

.;ater 

~ 

f ( 

- I 

~ I ~ 

~ 

Ground Surface to 	 tt. ueed 	 casing. 	 Driller J 
	

PiorerntirIo  

Water level is 	ft. below Ground surface 	hi after completion 
	H®Ip®r C 

	
S1CCha:':,  

Water tevel is 	tt. below Ground surface 	hrs. alter completion 
	qig. No. _ ~' 1 

ooring siapred by   



111i G"VbM"V r v4LW 11` 

CONTROL CO., INC. 
7 EDGEwATER PLACH 

EAST NORWALK. CT 06855 

24 HOUR SERYiCE 

POLLUTION COMTRVL SUPPLIES t SERYICE 

Date 	 - 	 -  

Job Addrees  

Fl.ed Catum used Is 

Giound Surlace this bor,ng ,; 

❑ NE N HAVEN. CT Z.7....•!  

❑ NEW LONCON_ CT  
❑ NEWAPK. N J. 2C1.52:-; 
❑ PHIIACELPHIA, PA. 2ts,=5'.0..- 

Page 	of 

Ja b No 

Bonng Na  

DE?TN CLAS$IFICATION 
Be Carelui antl AcCurate 

CoSiNG 
9Cws SAMPLE 

No. 
DepN 

No.of 70" 	towe on Spooriq e ecove 

in  

os wa« 
'r  

frve ~ To 0-27 	28''ia ~ tst6",2nd6' 7 ~ d6' 	aihfi' ~~ 

.._dCa 
 

1:3r;1  

~~ - 	 - 	-- 	 CU 	-- 	- ~ D' 

 

I I i 	I  

i I 	_ 
I ~ ~ f  

I 

I  mi 

 

I ~ 

Ground Surface to 	 tt, used 	 casing. 	 Drilfer  D. :Tior ~n~ ino  

Water fevel Is 	 ft. beiow Ground surface 	 hrs. after compietion 
	

Hefper  :. ^irC'.t1t . T.  

Water fqvef rs 	tt. below Ground surtace 	hrs, after compfetion 
	

Rig. No. 	21 

Bortng stopped by 



3Gn_VG  uW-'t 7 p 

FnG.;tc?:01in-Wil.nington PRCCECT Y0: 284-10 -1«00 

C<+TE: LCCAT'O[S• y.jl min ton 	IIA 

CRZ_:.VG C-,tiTRACTGR: 	 r ~ L:dSPEGTOR: .,. 	eme ,. 

LRT_L_:JG y+.ETHOD: 	I4", 	,,.,, i r,w 	ct-Pm 5:1MPL_*VG METf?OD: 2 „ 	snlit 	snonn 

„ a 

CATUM : 

^lOW$ 
C 
~ 

.^.o. 	aeoch 	cer 5" 

n 	'l 	, , . A I 	9 	, , 

5 

S -4T 6 -8 	
25 10 

_5 	8'-9.5' 	15 '100 
10 

15 

20 

very loose, brown, PEAT, 
little sand, wet 
medium dense, brown, SILT 
and fine SAtdD, trace clay, 
wet 
Dense, brown-gray, fine to 
coarse SFaJD, little silt, 
trace gravel, wet 
very dense, gray/brown, SAND 
some silts, some gravel, wet 
GLACIAL TI: L 
Top of Rock, 13.0 feet 	- 
Run 1 13.0'-13.0', run 5.0 
feet, recover 4.8 feet, 966 
recovery 

Run 2 18.0 1 -23.0', run 5.0 
feet, recover 3.5, 70% 
recovery 

Hottom of boring, 23.0 feet 

25 

30 

35 

'.8~'.7~u' • •. .. •T•Fi~~Ci'.`Z,l~~!~ffi~[•t=!!S-3•l~S-}NC-HI~D•I~•lK 7ef1Kff7••y~~~~•lf~~~fa•~~:~ 

~ 	 • •~ 	 ~••~~ 	 ~ 	 ~ 	 1 	•..• 	N- 	• 	•.- 	_ 	• 	~ -• 	._ 	~~ ^.1 	~ 

_. 	_ •• ...•. 	. 	- /1 	~ • 	• 	~~ • ~u 	,-• 	N 	J ~ •• 	• ~ 	
_ _. 	_N^ • 

~ •N 	" 	~ • • • ~.. ~.• 	.-: 	- 	•• 	•I• . 	. • ! • -N' ' 	.. ....- 
	_ 	. 	_ _ . . _ 	. 	~ ) 	• 	. 	...• • 	~ 

• ... 	- 	- • 	• ~ 	 .. • 	. 	. . 	.... . . 	. 

~ SHEE'f 1 CF 

AA®i !^(1I 4A WOAIIC IAt!` 



3CnLyG GW-13J 

FROjLC:': Olin-Wilmingtofl FRC.;ECT V0: 284-10 ®1E00 

cA TF: 2/24/81 L:CATIOV Wilmington, "ZA 

DRILLIVG =NTRACTCRi Soil Exploration :N5?EC"_'CR:  CA Kraemer 

::Ri_L::;G KETHOO: 2 ~ " hollow stem S:,MF'_i'tG uETwoD: 	2" 	split 	spoon 

augers 300 	lb. hammer with 24" drop 
=-=%a^.CN:  .. 	.. cATJM: 

SUIi, DE5CR 7 ?7_CN 
blows ~i densicv, color, SOiL, admixt_res, 	- _....-- 	-'--- ----- 	-.,.,.... 

1 -2' 110 

- 
' 

10 

Very loose, brown, PEAT and 
SAND, moist 
Very dense, tan SAND, some 
gravel, 	some silt, moist 

Ver 	dense y 	, brown /gray, SAND 
some gravel, 	some si1t, wet, 
GLACIAI. TILS, 

'-4' 12 15 
0 20 

1 -5' 15 31 

1 -8' 12 24 
2 22 

1

-10' 30 28 
" 20 20 

15 

20 	Top of rock, 19.9 feet 
Run 1 20.0 to 25.0 feet, 
run 3.0 feet recover 3.5 
feet 70% recovery 

25 
Run 2 25.0'-26.0', Run 1.0 
foot Recover 0.0 feet, 0% 

30 	[

recovery 

Bottom of boring, 26.0 feet 

35 

Y~ 1 
r~ 

n SHEET 1 OF ~ 



3Cn:YG  GW-:9:J 

?^C,:ZC=' Olin-Wilrnington PROSECT v0: 	284-10-1E00 

C^='E- 	2/9/81 '-:Ca'=0N• 	Wilmington; XA 

CRI_:.:1G CCN':RACTOR: Soil  Exploration IVSPECTCR: 	CA Kraemer 

x_THOO:2 ~ " hollow stem Sa.up?.NG uE-Hoo: 	2" 	split snoon 

augers 300 lb. hammer witn 24" drop 

'n. 
r.o. decth 

blows 
eer 6" 

densitv , 	rolor, 	SOIL,  
 ner 	.^.cce 	:;?I ~,I:V  

5  

10  

. 

15  

20 

z5 

30 

35 

Dense, brovn, SILT and SAND, little 
gravel, 	frozen, FILL 
Very loose, 	light gray, SILT, wet, 
GYPSUM SLUDGE 

Very Loose, brown, SILT and SAPID, 
some organics, wet 

Graciing to little gravel 
Very dense brown/gray, SAIv'D and 
gravel, little silt, wet, GLACIAL 
TILL 

Boulder 15'-16.1' 
Boulder, 	16.5'-17.1' 	and 	17.1'- 
17.3' 

Boulder 	18'-18.8' 	and 	19.3'-19.9' 
Top of rock 20.0 feet 
Run 1 20.0'-23.0' 	run 3.0 feet 
Recover 2.0 feet, 67% recovery 

un 2 23.0'-24.3' 	Run 1.3 	feet 
ecover 0.0 feet 0% recovery 
(Core barrel broke) 

ottom of boring 24.3 feet 

i 

®_ 
- 
-_ 
- 
' 

1 0 
0 0 

S-2 4 1 -6' 1 	1 0 
0 0 

S-3 6'-7.5' 1 1 
9-4 7.5'-9.0' 2 2 

2 12 
S-5 9'-LO' 3 100 

S-6 11'-12.5' 12 251 
S-7 12.5'-13.3 35 15 

100 .3' 
S-8 14'-14.8' 30 

100 .3' 

::CTZS:Aonitorinq well installed. Cement-bentonite slurry from 20.3' 	to 
24.3 1  . Tio of 5.0 foot 0.010-inch machine slotted well screen set _ 

medium uniform s nd t 	10.0 feet. 	Ceme: 
bentollite  slurry from 10.0 feet to ground surface. 6-foot lon 	6-inch 
rotective steel sleeve 	with locking cao, olaced on to . 

   SHE£T 1 : ~ ~  
Lf ® 1 ("(1[ M VP&7NtC Ihl(' 	~ 



~ 	MILLEAENGINEEflING6TE5TING._INC.  

~ 
-- — _  

Project : 

 Jtlnin¢con. 	!tA 

Projec4 	No: 	60321.0i  
Date 	Start: 	5/25ie6  
Date 	End: 	6'= 5is6 

Sheet! of '—_ 	( 
Boring No: 	3- 5  
Location:  

i 

Su rtace 	Elev; 	~ 
-- 	

~ . 

~ 

Casinrlv 	Samp ler _ 

TYPE: 	Ilollov Scem 	du¢er 	So1it 	S000n 

SRE: 	 ? 	tN-° 	ID 	 t 	3/8" ID 

HAMMERI 	--- 	 1 40 pou n ds  

fALL: 	 ]n 	tnche. 

Groundwater Obser4vati ons  
OATE OEPTH cASINO AT flTABILIZATION 	PEn100. 

7/1/86 6.5' Jver";nt  

n 
~ 

5.0'— 

10.0= 

15 0~ 

20.0= 

25.0= 

Cas 
bl/ 
ft 

Sampte Strata 
Chan e 9 

1 

16.5' 

Sample Description 

5-1: 	Loose, 	lighc hcovn, 	iiicy 	sanc. 

S-2: 	Same as S-!. 

5-3: 	Same as 3-1. 

S-4: 	Sama aa S-L. 

5-5: Sama`aa S-1 vich soma peac. 
(moist) 

S-6: 	Sane a ■ 5-1.  

~ 	I 
~ 
z  

I 

; 

.) 

I 

J 
f 

~ 

~ 

 ' 
( L ) 	I 

! I  

_No . 
5-1 

De Pth 
0-L.5' 

Pe n. 
18'--  

Rec. 
14 11  

Blows/6' 
1-2-3 

5-2  1.5-3.0' LB"  18" 2-2-2 

S-3  3.0-4. 5' 
1 8 1.' 3"  »- 7-5 

- ~-4—  4 1 5-6.0' IB"  '  -T- -- 

5- 5 6.0-7.5' 1 8 "  "" ~ '-! 

_  S-6 7.5-9.0' 18"  2"  1/18  

— S-7  9.0-10.5' l8",  10" 8-18-17 -: Danaa, aediun to f:na, can ro 
ilght brovn eilty sand. 

S-8: Sama ae S-7. 	(vac) 

S-9:Sana as S-7. 	(vet) 

S-10:Sama aa 5-7. 	(vec) 

S-il: 	Sama as S-7 vith some gravels 
(N"c) 

`  5-8 10.5-12.0  18" 18" 9-15-20 

'— S-9  12.0-13.5' 18"  7- - 

---  S-10 

-11  

13.5-15.0'  

15.0-16.5  

IB" 

18" 

18" 

16" 

3-13-18 

6-12-19 

8-12 16.5-17.51  12" 12" 44-50 

19.4' 

S-12:Vary densa, gcay, madioa co 
fiha, silty sand vith gravel, 	ccace 
clay. 
S-13:Sana as S-12 (vet).—  

S-13  18.0-19.4'  16" 16" 28-33-50/4 

--- 

Tarainatad at 19.4' depch. 

a 

Iwpr .NM ffw m• YaL urn. Im • itr. r li • 1f4. r IN . iWl 	 I 

Drilter: 	T. Comoulka 	 rmnwrasmna+lawn.N. 	wuwrueooNeln•N ._m. 	 . 	I 

HelpeR 	B. aarcoux 	 r .. 	,.. 	 -w •.+  
.- 1 	Mp® N,N 	 10 • Y. 	YY 	 ` 

Insp®ctor•' a 	n,er.  

RenlarKs: 	(1) Puahing pabble >  blov count high. 	.  

	

Notes' 	U iM NYnrlunOt uMi 4veueer IM nHNlluu taWtt YfMY Mu bn1 +Y tw rWUnW iur e1 w.YUa, 	 . 

	

• 	 tr `a•ro I.evx uul.0 ".w eaw iuw Is r.a oelu .att .r rrwo wa waou wa.e.w .uru oe Iw aNw ..I.a. 	r.uclwi lu. 	. 
 1. rr uvoa. w rw wa.lwru rr xar er rm orau ..croso ru.a rwu raawt N rr INC  



  3CP:>JG  :*W-22:)  

-°Pc'„e=T: 	in-Wilmin ton 	PPCjECT vo: 284-10-1E00 

`-XAT=cN' Wilmington, 'r;A 

CCNTFtACTCP: Soi1 Ex loration I%+SpECTcP: CA Rraemer 

.`^.cT.v.GD: 	~~ 	 1 	 SAtqPi.?:IG `~ETHGC: 	n -- 	 2 	hol..ow stem 	 2 sp it spoon 

aucTers 	 300 1b. hammer with 24" droo 

. 	__ 	 gOIL DESCRIPTICN 	— 
biows 	i 	3̀ densLtv, color, S v̂IL a_mixtures, 	——_ 

	

no. 	deo*_h 	cer 6" W 	moist re oc'r.er ^otes ^PIG'v  
2 	Loose, brown, SAND, trace silt, 

	

7-2 	2'-4' 	6 5 	
wet, *IISCELLANEOUS FILL (aiso 	I  

4 	4 	contains construction lumber, metal 

2 	strips, and chemical products) 	~ 
7 	8 ' 

	

S-4 	6'-8' 	8 	9   

	

-b 	10 -1 	10 	Dense brown, fine SAND, little 

L 	1 	
gravel, little silt, wet 

	

-7 	12 -14 	14 21 
5 26 

	

-8 	14 -16 	~ 	15 	Dense gray/brown, SAND, some si1t, 
1 	1 	

some gravel, moist, GLACIAL TILL 

20 

25 

T'7 

35  1  1  Top of Rock 36.0 feet 
Bottom of boring, 36.0 feet 

?4  
	 SAEET L C.  1 



. 

MILLER ENGINEERING & TESTING. INC. ~`~_ 
ProjOct: 	'1T')t 	'1IF.Mt 1 A1.  

'.7;:minGton, 	4A  

Project 	No: 	6oi21.01  

Date 	Start: 	6719/f86  

Date 	End : 	ci_, 0ie6 

Slteet~-Ot_ 	~ 
Boring 	No: 	j - -  
Location:  

Su rface Elev;__ ~ 

Casin_Z, 	Samoler  

TYPE: 	4iol.ou 	Srem 	Aucer 	Solit 	Socon  

SIZE: 	2 	l 	' 	10 	1 	3/8" 	ID  

PIAMMEfl: 	--- 	1 4 0 GoundS  

FALL: 	 7n 	inches  

Groundwater Obs ervat i ons  

DATE DEPTM  C ASINp AT STABLL iZ ATiON 	aE.RiCO . 

5/24/86  7 . 3' 3, er ni,;n c  

~ 

i 

~ 
n 
a p 

LO 6-- 

Cas 
bl/ 
ft  

Sample Strata 

Chan e g 

2 
0 , 

. 

7.5' 

tl•7' 

 Sample Description 

S-1: Loose, 	liglht brown,.medi.,m 
sand and graval fill. 

S-2: Saea as 	9-1. . 

~ 	li  
~ 
~ I  

~ 

I 

Y  

~ 

. 

! 
I 

I 

,. 

N _o._  
5-1  

De eth  
0-1.5' 

Pen .  
LB"  

Rec.  
l.2"  

Blows/6" 
2- 7-12 

S-? 1.5-1.0' '.8" 3"  20-8-4 

S-3: Peaa, 	fine silty sand dich 
rganics. 

S-4: Saw as S-3. 

S-5: Sans as S-3 vich soma cood  
chi s. 	(moisc) 

18"  -- ~ 

S - 5 6.0-7-5'  --1 

S-6: Looss, dark bcovn, medium fine 
siltv sanA, 	(vat) 
S-7: Same ar 5-o. 	(vet) 

	

 Same as S-6. 	(4tore 	rav) 	rueci 

S-9: Very danse, gtey, mediuu co 
fine ailty sand vith gravel 	ivec).  
S-10: Sama as ~-y. 	(Wet)  

S-6  

Si7  

7.5'-9.0'  

9.0-10.5'  

i8" 

18" 

9" 

18" 

5-4-5 

5-5-16 

_ 5-8  10.5-1;.1  ' 	16" 16" 15-28-50/4 

15.01  

_ S=9  12.0-12.1 11"  11" 40-50/5 

~ 5-IO 13.5-14.5  i2" 12" ?2-60 

---"  15. 0l- 

20. 0= 

—'-- 

30 9 

2stainatad at 15.0' depth. 
~ 

(5) 1' 	~ 

~ 

~ 

. 

---- ---- 

25.0_  

Sanlcwtnd at )0.9' bedrack. 

r.wnr ww iw u - M. um{ 'u -au. w 's . nn. r nf . wu 

Drtller: 	T.  do'R IOU1 tC8 	 . 	 WafIM fae16YB•L1 MWrl 	Ifl{IYIBIY&n h0L,~1 

0•.  
Helper: 	R• 	'tarteux 	 . 	.{ 	 e .. 

. 	 . e rw u,n 	 u• r rrw ru 

Inspector:'  W. Chllds 	 o~ + I..{ 	 • < r~rw 	
i 

FRemarka: (1) Pushing piacs vood, blar count higher. 	 (4) ?7o samplas afcar „ 15.0', +)K by :t. 

(2) 	(3) Pushing piace of gcaval, blov count high, 	~ s)  g~ i 	i  darcors 26.2'-28.0'.  

	

~IOIBe• 	 . n nw ttunnnnae UM{ WeaWf rka Of{OiIwfa liWO NtMa Pil nn! Wtw vuam0. w, u..•+u. 	 . 

	

~ 	 L wfni faMl {4f,la rv{ It1I OW u IM aliu Nte{ nC lip0 ~ rra fiM.tvan 1LI0 x uK .uuw ,.•,. 'r. ~.c:+. ~ iou, . 	.: 

 15 iW {1Ml W nK BreWtU 	oB ar tC alYAa flLtaO\ tMfl tWa Nf110 .e M1S ",f  



MILLEAENGINEEPINGBTESTNG.INC.  

Prolect: 	.11rl r;i;;nr ~ rr  
❑ ilminqron 	MA  

Pro(9ct 	No: 	6oy1.01 . 

Date 	Start: 	7 / 	2l 86 

Date 	End: 	7/L0/86  

Sheet—of— 	~ 
Borin(] 	N0:  

=,.  LOCdtIOn: 	>-e 	I 

Su rtace 	E(ev- 	~ 
Casin_~, 	Sampier  

TYPE: 	f(ollou  Scam Auqec 	Split 	S000n  

512£: 	? 	1/ t" 	IO 	 1 	3/8" 	ID  

IIAMMERI 	--- 	1+0 oounds 

FALL: _ __ 	10 	fnChe9  

Groundwater Ouservati ons  
OATE DEPTN  O AStNG AT STAauiZATiO n  P ERi O D  

7i'_I/36  0.23'  

~ 

I  

=_ 
a 
y  p 
s  

I 

' IO  ~~ 

15.0J-  

20.0= 

Cas 
bi/ 
ft 

Sample Strata 
Chan e  g  

Sample Description 

S-L: 	Peac e 	organics lich 	craca silc> 
sand. 	(uec) 

~ 

~ 
=, 

I 

I 
I 

No . 

i5-1  

De eth 

0.0-9.0 

Pen. 

24"  

Fec. 

,-24" 

Blowsl6"  

!lei¢nc 	oE 

_ _ 

S-2  9.0-10.5' 18"  

' 

 

16" 10-10-L2 

21.5' 

S-2:Looee, brovn co 3ray medium 
to fina silty aand. 	(vec) 

S-3: Same as S-2. 	(vet) 

S-4: Same as S-2. 	(vec) 

5-3  10.5-12•5  24" 24" 5-9 
9-5 

5-4 12.5-I3.5  12" ' 0" 1-2 

—° 

— — — 
" 

LI,- 1 6 

I 

j 

S-5: Denta, 	gray, msdium co :ine 
silty sand vich 3ravel. 	(vec) 

S-6: Sams as S-5. 	(uec) 

Serminated at 29.0 1 . 

Iwnr wa wn r. 

 

M. .lene Ir . ru. mc 'a -¢u. r,u . mi 

( ~ ) 

(} ~ 

-23-0 U-5, " I,, 

— 

Dr1tIeC 	T ik ~ 	
rnanw msnrtri i►w..o 	raaaimw_rrne ì  

HarcouX 	 e•a 	.. re 	a•. 	..u...e 
HeBper: 	R. 	 a• e 	re 	 .• ra« 

e. B imw ur 	 w r rao eaw 

Inspector:' 	8. 	childa  

Relnark8: 	(1) Bouldsr `t 13.8' 	to 	18.0'. 	(2) Nola moved after axeassive bouldars ac 23.0'. 
(7) Yacminatad oa boulder' at 29.0' vith 0& 	from M. Balloetl, 7/10/86 

N O Ie.S•• 	
M° Ytev tAttd l rt e3iMttxe ip{ IFPeOarro 8 tOWYT Y m6Ya rY ns6° 	Y iM 	r.rt Y u, +t J. u. 

(4) 	BOUldar COY® lt =1 wtu u.0 eya+W ww uu w m ewt puu ratt et ieWt W rM ~ wrrtla~e uee+a +e ~m wuw..:r. 	r..<w.nme 

15. B ' -1B. g'. 	U M LatlY. 00 M uOMIMYli\ wf 0C4[ ar t® 91M86 IKPJt 1M48 tlrt[ 106limt 11 fM I'W NdtW6 ~ t14 ••d+ +"t 



J 'Clyl '+ _ r, 

'— -- 148 Pioneer Dr. 
— = Leominste[. MA 01453 
~ (617) 840 ,0391 

SOIL EXPLORATlON CORPORATiON 
Geotechnical Drilling and Groundwater Monitor Weils 

23 Ingal' 
Nashua, NH 03C 

(603) 882 =i 

LaseJ 

Coeni 	OLIN 	CHEMICAL 	 Dale 	11/24/87 	~ ooNo 	87-891  

~ Locanon 	OLIN CHEMICAL, 	EAMES 	STREET, 	WILMINGTON, 	MA  
BORiNGT,'pe 	119 	Gmuntl 	 Dale 	11/18/87 	Date 	11/18/87 	DriiGng 	M . Z 	EngiHyaroi I! 	No.Reolace"lent 	E!ev. 	 Stan 	 . 	Comoiele 	 Foreman 	 Geoiogo 

1 _ 	Sample Data Soil andlor bedrock strets descriptlons 

Samoie 
~ 	I 	ro 	Deo: ~7 ih.l 

~ 	 ~ 

91ows 
6" Penevanon 

Rec. 
Inches 

asmg 
Blows 
Per n. 

Strata 
Change 
Deolh 

 Visual loentificalion of Sod anolor Rock Strata 

I ~ 

10 

~ 
No samples 	required. 

Moist to vet, 	fine 	to medium SAND, 
trace 	inorganic 	siit, 	trace 	fine 	to 
medium gravel. 

I 

..._ 

i 

20 

25 

30 

75 

40 

15'0" 

Wet fine to medium SAND, 	trace to so 
inorganic silt, 	trace 	fine to coarse 
gravel, 	trace cobbles. 

R n 	1 	39 6- 40 6 	8 	m n./ oot 39'6 Run 	„  j~~®r 	gH  40'6'°- 41'6" 	10 m n. ooe 
Type of 8oring 	Casing Slae: 	 Hollow Stem Auger Sln: 	41 

Proportlon Pementagea 
Trace 0 to 10% 

 Some 10 to 40% 
And 40 to 50% 

Granular Solla (blan p®r R,) 
0 to 4 Very Loose 	30 to 60 Dense 
4 to 10 Loose 	 Ornr 50 Very Dense 
10 to 30 Medium Dense 

Catufia Shce (blorn pmr tt.) 
0 to 2 Very Sott 	810 ts StiM 

. 	2 to 4 SoR 	 15 to 30 Very Stiff 
4 to 8 Medium Stiti . 	Over 30 Hard 

Standard penetratbn test (SFi) ® 1400 hammer falling 30`  
®lows are per6' taken with an 18° long z 2' O.D. z 1 318' I.D. splA spoon sam®ler unlesa otherwise noted. 

The terms antl percentages used to descnbe soii and or rook are based on visual identification of the retrievad samples. ® Molsture content indicated may De affer.ed 
oy ume af year and water added during the dritling proaess. ® Water levels indicated may vary with aeasonal fluctuatlon and the degree of soil eaturation when 
bonng was laken. ® The stratification lines represent the apProitimate boun,danes between soil type4 the actual transitions may be gradual. ® 



148 Pioneer Dr. 

® ~ Leominster. MA 01453 
~e (617) 840•0391 

OT.TN  CHFMT(7AL 

	

SOIL EXPLORATION CORPORATION 	23 in g aas 5! 
Nashua, NH 03GeC 

Geotechnical Drilling and Groundwater Monitor Wells 	(603) 882 360, 

	

Oate 11/24/87 	JooNo 	87-891 

!ocation OL1N CHEMICAL, 	EAMES STREET, 	WILMINGTON, 	MA 

BORING Tvpe 	i 3 	Ground 	 Date 	11/18/87 	Da(e 	1/18/87 	Drdling 	M 	Z 	Eng.(Hyorol.  
: 	r+O.Realacemenr Elev. 	 S(arr 	 Comple!e 	 foraman 	 Geologist  

I 	y 	 Sample Data 	 Soll andlor bedrock strata deecriptiona 	 ' 

 r 	 Samcie ~ 	
6" Penoet ation 	I c hes Biows 	Chantgae  

N 	No. 	Deotn (n.) 	~Per ft. 	DeDth  
visual Idemitica(ion ot Soil andror Pock Strata 

R n 	39 	6'—`40'6" 	8 	m n.l 	oot 	Run 	tl 	CORED 	ROCK 	from 39 	6 	to 	41'6". 

40'6"— 	:41'6" 	10 m n./f 	oot 	Recover 	14" 	24" 	58.3Z 

65 

70 

75 

0 

i 	 41'6" 	End 	of 	boring 	at 	41'6" 

50 	 3 	— 	10' 	x 2" 	PVC riser 	i 

60 	

, 

Water 1eve1 at 7'0" upon completion 

Well Materials; 
1 	— 	2" PVC end plug  

1 	— 	10' 	x 2" PVC screen  

1 	— 	5' 	x 2" PVC riser 

1 	— 	protective locking casing 

1 bag — 	sakrete sand 

3 bags — Portland cement 

i 
i 

I 

i 

j 

45 	 Set we11 point at 41'6" 

55 	 1 pail — bentonite pellets 

Typ® oP Boring 	Casing Size: 	Hollav Stem Auger Sln: 	4}  

Pmponlon Percentages 	Gmnular Soila (blowa p®r ft.) 	CoheaM Salla (bloaea p®r fl.) 	~ 

Trace 0 to 10% 	0 to 4 Very Loose 	30 to 50 Dense 	0to 2 Very Sok 	8 to 16 Stitt 
Some 10 to 40% 	4 to 10 Loose 	Over 50 Very Denae 	2 to 4 Soft 	15 to 30 Very Stifl 	! 
And 40 to 50% 	10 to 30 Medium Oense 	 4 to B Medium Stifl 	Over 30 Hard 	j 

Standard penetration test (SPT) • 140a hammer failing 300 	 I 
Blows am per 8' taken with an 18" long x 2° O.D. a 1 318' I.D. splft spoon sampter untese otherwise noted. 

The lerms and Percentages used lo describe soil and or rock are based on viaual itlentihcation ot the retrieved samples. ® Moiatum content indkated may oe ahecfad 	'. 
by (ime of year and water added during the drilling process. f Water Ievels indicated may vary with seasonal 8uctuatlon and the degree of soil saturation when the 	, 
boring was taken. ® The stratificatlon lines represent the approzimate boundaries between aoil types, the actual transitions may be gratluat. ■  



	

ae Pioneer r, 	 SOIL EXPLORATION CORRORATION 	z3 °a'S" 
_.— Leominsler. MA nin53 	 4as ~ ca 'vM , 3G5G 

—= 
 

	

617) sao-03e' 	Geotecnnical Drilling and Groundwater Monitor Wells 	603 662 3EC' 

rr~ CCR?f ~ R1T.ION 	 Da!e 	04/IaiS S  

z:L"!ES S"REET 'dTLuI'rGTOV, Y~.SS-.C'-;rrc;  

- BOpING 	G67-31 	Bround 	 Date 	 naie 	 Dnlling 	 g hvoroi  
uo 	arscrrrrt.r 	~ iev 	 slan 	04 ~ 1 °/ 88 	r murete 04/ 12 /88 Eoreman 	:'~ . 2. 	veofoGis: 	a. 

Sample Data Soil andlor bedrook strata descriptions 	 I, 

~ _ 	Sampie 
DeP 1 't 'n ~: 

~ 	Brows 
5" Fere!raton i 

Bec. 
Incnes 

asMg 
Blows 
per n. 

Strata 
Ghan^e 
Dept~M1 

~ 

Vlsual IdenUficalion oi Soib ano.o ~ 	 cx Sra!a 	 ! ! 

`  c. 
~ ~  
~ 

t 

20 

~i 

25 -i— 

30 	 ~ 	 - 

~ -- 
i i 	-- 

~ 	40 

_ 

..', 	
35 

 

4 1 0" 

16'0" 

i 

Drv, 	medium brown 	to 	oran_e, 	__-e 
[race 	inorganic silt, 	trs 	r^ot -atter 

- 

"ioist 	to 	wet, 	fine 	SACD, 	~ race 
inorganic 	si1t.  

I 

I 

II 
 

—{— 

-~ - 

I  —: _ 
_ 

~ 

— 

~ 

	

E 	 , gravel, 
s ome 	inorganic o silt, 	~ •- ce ; co  tra 	b'es.  

Snd 	o± 	boring 	at 	16'0" 	! 
Set 	2" 	STAINLESS 	STEELwe11 	ooinc 	':6'9" 
 Water 	1eve1 	at 	8'0" 	upon 	co-:?'.et'_on 

'.Veii 	Materials; 	I  
2" end plugs 

_ 	 .. ' 	10' 	x 	2" 	STAItiLESS 	S"' ~ ..L 	sc-eer. 	I  
1- 	5' 	x 	2" 	STAI'JLESS 	STEEL 	riser 
1- 	2' 	x 	2" 	STAiNLESS 	STEEL 	riser 
_ 	- 	protective 	locking 	casing 	. 
2 bags-sakrete sand 
8 bags-silica sand 
1 	pail-bentonite pellets 

NOTE: 	NO SA.'iPLES REQUIRED 	 ~ 
Boring 3' 	from B-2 Deep 

_ 

I ~-- — 

. 
, 

~-" — 

I 	Type of 8oring 	Casrng Size: 	 Hollow Slem Auger Size: 	 6! 	 ( 

Proportion Pesentages 
Trace 0 to 1 00io 

. 	 Some 10 !o 40% 
And 40 to 504% 

, 

Granular Soils (blows per R.) 
0 to 4 Very Loose 	 30 to 50 Dense 
4(o 10 ;.00se 	 Over 50 Very Dense 
10 !0 30 Metlra.m Der,se 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soft 	8!0 15 StiH 
2 Io 4 Soft 	 15 (o 30 Very Stiff 
4 to 8 Metlium Stiff 	Ove 30 Ha;tl 

Standard penetrat;on lest (SPT) = 140q hl falhng 30" 
Blows are per 6" Iaken with an. 18" long 	x 2" 3,0 	x 	1 318" I.D. split spoon sampler uniess otherw;se noted. ~ 	i ne rerms and percentages usetl (o describe soil and or rock are basea on visual idennhca(hon ot the retrrevetl sampies. f Moisture conlenl aoicated may De affec,ea 

I 	by t;me of year and water atlaeo during the drilling process. N Water ievels indicaled may vary with seasonal fluctuation and @e degree of soii saturanon wnen :ne 	I 
, 	bonng was laken. ® i he svatification linee represen( the approximare boundaries between soil lypes, the actual transitions may be gradual. ■ 	

I 



90~ • 
Proloft OL1A QIIiIGLL ~Rt(HAYYpI 	 [ d  ~  

yilalnacos.~ 	Boring  N®;  2h37  ® 
Pro(ect No: 	9o1jg.ot 	, 
®at® Start: 
®at® Erada 	 Surfaca E3ar. 

ai 

	

4---~-  1-1 	! 	1 S-1: Slack p.at 

' 	S-2 	2.04.0' 	24" 	19" 	6-7 	1 	S-2: Talloa-hrosn, endsir co flns 
i 	 sand. crace gzs+el 

SO 	
S-3 1 4.0-6.0' 1 24" 	1 24" 	16_g 	S-3: Sar as S-2 

	

S-4 1 6.04.0' 1 24" 1 19" 	1 	9-10 	S-4: Sasr as S-2 

	

" 	24" 	 7 	 fisa sand ~ S°S: GYey-brwa, 

5-6 

	

, 	" 	 S-6: S®a as S-5 

13.0' , 	S-7: Saah as S-5  

~ 	S-7►: Oray-brown >  fiae to.eoarse sand, 
Sra®a1 asA baulders 

S-g: Sar as S-74, boulders 

SOOGDt7i 
Tallar-6roaa, emrse sand, g 
pn1®sriaed ®wlders 

S-10s Tallov-bross, tles to coarse 
Srs•al asd boulders 

S-11: Ora7-brow, tise to coarse saad, 
Sraeel asd Dwldsrs 

Scartad co core ac 27.0' 
SUN rl 27.0-32.0' EtCOpfX7: 56"  
Cora iiaa psr/foot 

N. D ° A®6roaia 	 ~ a~M~ ~ 
• 	 1• F ~ a'.NP 0 - i spe'{99i YMM 	®•M 

K. Satitb 	~ 	 . 	 e- a 04 O.M tae® 4M4 	N- ~ 

®. a 1f6aNRM N-s b~a9orrs s'~ 	®.i~ 

• 	 e.0 snw s.® osa aa 	s.w 
K•s Wd0 M 	tl•Raeqt 

MOTES  
Sea attac6efl aheat for 
	

Yall Sostailarib 



9EWO~ . ~  

= r -- - 	 ~ 	
W.~ , sta 

. 	. 	
, 

cuing 
j'ype ~ 	 ~ lusn ]oint 

sin 	b" In  

Fai 	 -- 

, 	 ~ 
. 	 . 	 ... 

. •.:.; ~ ~ ~ ~~l57 

' --- 

t-q 

Battor of Fiploratioo at 32.0' 

N01E: Nada aovaral attawta gettfag 
dous througtr boulders. ®ttaRt 
i1 angersd dauo to 21.5' augars 
go9ag at mgle, dus to boulders. 
®ttsRt ®2 augarsd to 16.0' - 
drvss using to 23.0' uaad rolls 
bit to pt to 26.0' - usiag at 

 aogla to suth to roch tors 

lq2E: ®it boulder at 21.3' dapth; bou. 
dar [rm 21.5 to 25.0' depth' 
bit asothsr baeldsr or bsdroek 
froa 26.0 to 29.0' depth, uaiag 
spimiag abo® to get tbroug► 
boaldara. 

50.0' 

1 55.0' 

1 60.0' 

sK+. 	 ar 
• 	 .. ~ YOR'OD4 	 .• < a®MLEOf 	 9RnR ®-.A 

iA Ac! . 	 ~ . a eon 	 e.w ~aor 	 iwna w.w 
6. f ~BdpM 	 aep w.al 	llYO/Y 	 • ~ 

,.. 	• 
	E. Saitg  
	 t.® siw 	 s.® oraR 	 M 	s-aw 

" 	 w•s Wlo 	 a9. wxoam 

I  
iMOTES Nota: Ori111ag wtar eoaiag up grsm wMn eorfog rock, last dri114ag vater st 30.0' 

, 

35 

0 



Sheet q _ of 

_= tas Pioneer Dc  
Leominster MA 01453 	SOIL EXPLORATION CORPORATION _= 	,  

~ (6n) 840-e391 	Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls St. 
Nashua, NH 03060 

(603)882-3601 

CGent. 	OLIN 	CORPORATION 	 Date 	04/18/88 	Job No. 	88-238 

_Location 	EAMES 	STREET, 	WILMINGTON, 	MASSACHUSETTS 	' 

BORING 	GW-32 Grou;;d 	 Date 	
04/13/88 	

Date 	
04 ~ 14/$g 	

Drilling 	
M.Z.En

g lHydroL 	
M.B. N0. 	Sy~L~pt,~ ' 	Eiev. 	 Start 	 Comple(e 	 Foreman 	 Geologlst 

E  Sample Data Soil andlor bedrock strata descriptions 

P  
' H  

Sample  Blows 
6" Penelration 

Rec. 
inches 

Casing 
810ws 
Per tt. 

Strata 
Change 
Depth 

Visuai Identlflcation of Soil andlor Rock Strata No. Depth (fl. )  

i 

I 10  

5 

I 	20 

I 

25 

30 

I 

35 

40 

0 1 6" Moist 	to wet, 	fine 	SAND, 	trace 
inorganic 	silt. u  _ 

i 

I  8 	6 
Wet, 	fine to medium SAND, 	grading to 
fine 	to coarse 	sand, 	and 	fine 	gravel, 	. 
trac.e 	inorganic 	si1t. 

14'0" Wet 	fine t 	medium SAND, 	some inorganic 
Si1 ~ 	some ~ ine to coarse 	ravel 

15 0 
es. 

End of boring at 15'0" 
Set 2" STAINLESS STEEL well point 	15'0" 
Water level at 7'0" 	upon completion 

Wel1 Materils;  
1 	- 	2" end plugs 
1 	- 	10' x 2" STAINLESS STEEL screen 
1- 	5' 	x 2" STAINLESS STEEL riser 
1 bag 	- sakrete. sand 
7 bags - silica sand 
1 pail - bentonite pellets 
i bag 	- Portland cement 

_ 

r _ 

Type of Boring 	Casing Size: 	 Hollow Stem Auger Size: 	 6j 

 Proportion Percentages 
Trace 0 to 10 0io 

Some 10 to 40°Po 
And 40 to 50% 

- 

Granular Soils (blows per R.) 
0 fo 4 Very loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soff 	8 to 15 Stiff  

~ 	2 to 4 Soff 	 15 to 30 Very Stiff 
4 to 8 Medium Stiff 	Over 30 Nard 

Standard penetration test (SP'f) = 140ri hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" O.D. x 1 318" I.D. split spoon sampler unless otherwise noted. 

The terms and percentages used to describe soit and or rock are based on visual identification of th,e retrieved samples. ® Moisture content indicated may be affected 
by time of year and water added during the drilling process. t Water levels indicated may vary with seasonal fluctuation and the degree o( soif saturafion when the 
boring was caken. I The stratification lines represent the approximate boundries between soil rypes, the actual transitions may be gradual. ■ 
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_= 148 Pioneer Dr. 	 .SOIL EXPLORATION CORPORATION 	23 In e all5 ~ 

Leominster. MA 01453 	 Nashua, NH 030E 
~ ;617) 840-0391 	 Geotechnical Drilling and Groundwater Monitor Wells 	(603) e82-3 

Cient 	Oi.IN CHEMICAL 	 Date 11/24/87 	JobNo. 	81-891  

Lccation 	OLIN CHEMICAL, 	EAMES STREET, 	WILMINGTON, MA 

BORINGType 	#3 	Ground 	 Date 	11/18/87 	Date 	11/18/87 Drilling 	M 	Z 	Eng.IHydrol, 
NO.Replacement 	E:ev. 	 Start 	 Complele 	 Fbreman 	 Geologis( 

0 Sample Data Soil and/or bedrock strata descriptlone 

p. 
T ; 	H 

Samole _ Blows 
6" Penetratton 

Rec. 
Inches 

asing 
Blows 
Per  N.  

Strata 
Change 
Depth 

 . 
Visual Identiflcati0n of Soil and/Or Rock Strata 	. Na. De Ih 	ft 

p ( ~ I 	. 

( 
I 

5  

10 

15 

No samples required. 

Moist to wet, 	fine to medium SAND, 
trace inorganic si1t, 	trace fine to 
medium gravel. 

20 

25 

30 

35 

40  

15'0" 
Wet fine to medium SAND, 	trace to some 
inorganic si1t, 	trace fine to coarse 
gravel, 	trace cobbles. 

~ 

R n #1 	39 6 =  40 6 11 8 	m n./ oot 39'6' Runu~~ COR 	{~w® r 	g~ to e~ l ~ . 40 6 41 6 	10 m n. oot 
Type of Boring 	Casing Slze: 	 .Hollow Stem Auger Slze: 	 4} 

Proportion Percentages 
Trace 0 to 10% 

 Some 10 to 40^h 
 And 40 to 5045 

 . 

Granuler Solle (blara per fl.) 
0 to 4 Very loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Solb (blowa per R.) 
0 to 2 Very Sott 	8 to 15 Stiff 

, 	2 to 4 Soft 	 15 to 30 Very Stiff 1 	4 to 8 Medium Stiff 	Over 30 Hard 

Standard penetration test (SP7) ® 1408 hammer falling 30"  
81ows are per 6" taken with an 18 0  fong x 2" O.D. x 1 318` I.D. split spoon sampler unless other,vise noted. 

The terms and percentages used to descnbe soil and or rock are based on visual identification of the retrieved samples. ® Molsture content indicated may be affected 
by time of year and water added during the drilling process. ® Water levels indicated may vary with seasonal fluctuation and the tlegree of soil saluration when lhe 
boring was taken. ® The stratiiication lines represent the approximate boundaries between soil types, the actual transilions may be gradual. ® 

  . 	. 	. 	_.. 	_._. 	..._.. 
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14e Pioneer or ~p~ L EXPLORATION CORPORATION 	23 Inga°s s`, 
" = leorninsler, MA 01453 	 Nasnua, NH 03060 

~ f6171 840-0291 	 Geotechnical Drilling and Groundwater Monitor Wells 	r6o3) 882-3601 

. 	OLIN 	COR YORAT I,~,N 	 Date 	04/18/8fl 	JobNO. 	88-2 38 

t Lc,ca: ~ o-i 	EA.MES 	STRSET, 	WLI.MINGTON, 	I"SASSACHL'SETTS 

f30RItJG 	GW-31 	r ~~ round 	 Date 	 Date 	 Dr➢ lin 	 E`, 	INycrol 
N0. 	DEEP 	E .̀-ea. 	 Slan 	Li4/1ii88 	Cm^rplate 04 / 12 / 88 	Foremen 	~ •Z• 	6eoiog ~u 	M2' Z ` 

i D Y_ 	 Sample Data Soil andfor bedrock strata descriptions 
' 	p ~ _ 

H I  
Sam oie  ~~ 61ows 	~~ 

0 ' 	penetratron 
( Rec. 
Inches 

Casing 
B~o ~ 

Strata 
CDh~~tge 

h  

Visual Idenllfication of Soil andlor 8ock Strata Vo. Depth (ft.i 

0'0"-_ 	2`0" 2-3-4-4__ Loose 	to medium dense, 	dry, 	fine SAND, 
trace 	inorganic 	silt, 	trace 	root 
matter. 

~ 
--- 

 

2'0"- 	4'0" -5-5-6 

j 

4_ 

y ,Or" - 	6 '0" 7-6-7=8 _.. 4 	O rr 

4'0" 

r 
Medium dense, moist to wet, 	fine SAND, ,  

-_krae ,e 	jnorganic 	silt. 
_ 

Very dense, wet, 	fine 	to 	coarse SAND, 
and gravel, 	some inor,ganic silt, 	trace 
cobb].es, 	and boulders. 

6'C"- 	8'0" 9-10-13-14 _ 
10 -}--t—  

I_ 
82 0"- 	1 0'0" 7-10-9-14 

---- 
10' 0" 	1 2' 0 

-- ~; - 
7-8-10-10 

1t' 	=' 0"- 	14 "0" 7-7-9-10 
I 

~ 9 

16'0" 

16'0"- 	18'0" 

25-36=31-24 

35-21~ -23-21 - 
!!! - 

' 8_0 "- 	20 '0" 0 18-28=46-51 

I 20  -~~- ~ i20'0 "- 
--- 

20' 9" 49_120/3" 

i 	25 ~_.. 

30 

35 ~ 

I 	40 

I 	2n (rl 	2'Z'0" 0 	23'0" 	14 min foot 22'0" 

27'0" 

Refusal at 22'0" with hollow stem auger 
Run #1 CORED ROCK from 22'0" to 27'0" 
Some fractures in rock, 	started with 
water return. 	Had total loss of water 
at 	23'6".  
Recovery 	25"/60" = 	41.6E 

End of boring at 27'0" 
Set 2" STAINLESS STELL well point 22'0" 
water level at 7'3" 	upon completion 
Well Materials; 
1 - 	2" end plugs 
1- 	10' x 2" STAINLESS STEEL screen 
1- 	10' 	x 2" STAINLESS STEEL riser 
1- 	2' 	x 2" STAINLESS STEEL riser 
1 - 	prottective locking casing 
1 bag- sakrete sand 
7 baps-silica sand 
1 p az1-bentonite pellets 
1 bag -bentonite powder 

2 23'0" 0 	24'0" 	10 " 
_..._-22'0'_ 0 	25'0" 	9" 
_2'C" o 	26'0" 	10 " 

i  26' 0" 	dc,  27'0" 	'1 " 
- 
~- 

-- 	-- - 

_ 

Type of Boring 	Casing Size: 	 Hollow Stem Auger Size: 	61 	HSA 	5 	NX 	Core 	(2 	1/8") 

Proportion Percentages 
Trace 0 to 10% 

I 	 Some 10 to 40% 
And 40 to 50% 

Granular Soils (blovis per ft.) 
0 to 4 Very Loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Soft 	8 to 15 Stiff 
2 to 4 Soft 	 15 to 30 Very Stiff 
4 to 8 Medium Stiff 	Over 30 Hard 

Standard penetration test (SPT) = 140k hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" O.D. 	x 	1 318" I.D. split spoon sampler unless otherwise noted. 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. ® Moisture content indicated may be affected 
 by lime of year end water added ouring the drilling process. i Water levets indicated may vary with seasonal fluctuation and the degree of soil saturatlon when the 

boring was taken. 0 The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. ■ 



Flheet M __._ Oi 

eB Pioneer oc 	 SOiL tXF'LORATlON CORPORATlON -_= Laominster. MA 01453  
~ (61 ) 840-03e1 	Geotechnical Drilling and Groundwater Monitor Wells 

23 ingalls St. 
Nashua, NH 03060 

(603)882-3601 

, Ct4n; 	~ OLIN 	CORFORATION 	 Dale 	04/18/88 	JobNO. 	88-238 
~ La:auan 	EAMES STREET, WILMINGTON, MASSAC3USETTS  
 BORI.NG 	G(V-31 	Qround 	 Date 	 Daie 	 Ddlling 	 Eng.IHytlroi. 

N0, 	SRA'S,EOW 	Elev, 	 Start 	04/12/88 	Complete  04/ 12/88 	Foreman 	M.Z. 	Geologist 	M.B. 

~ Sample Data Soil andlor bedrock strata descriptions 

p 
T 
H 

Sam le Blows 
6" Penetration 

Rec. 
Inches 

asing 
Blows 
Perft. 

Strata 
Chan ge 
Depth 

Visual Identification ot Soil andlor Rock Strata 
- No. 

	

De 	th 	fl 

	

p 	( 	~ ) 

~ . Dry, 	medium broton to orange, 	fine SAND, 
trace 	inorganic si1t, 	trace 	root matter 

5 

i 

- 	-_ 4'0" 

i4'0" 

Moist 	to wet, 	fine 	SAND, 	trace 
inorganic silt. 

--- -- 
Wet, 	fine 	to coarse 	SAND, 	and ~ ravel, 
~ ome 	inor 	anic 	saLt, 	race 	co65 ].es. g 

F 

15 ~— 
t- 

--- 

 __ 
__- 

~~
--- 

I 

20 

25 

30 

40 

j - 
F— 

 - 	-- 
---- - 

-"--- 
------- 

- 

-- 
-- 
- 

16 ' 0' ., 	
f 

~ n d 	o- 	o o r in g 	a t 	''" 	._. ,6 	0r 
Set 	2" 	STAINLESS STEEI. well point 	16'0" 
Water level at 8'0" 	upon completion 

We11 	Materials; 	 .. 	~ ... 
1 - 	2" end plugs 
1- 	10' 	x 2" STAINLESS 	STEEL screen 
1- 	5' 	x 2" STAINLESS STEEL riser 
1- 	2' 	x 2" STAINLESS STEEL riser 
1 - 	protective locking casing 
2 bags-sakrete sand 
8 bags-silica sand 
1 pail-bentonite pellets 

NOTE: 	NO SAMPLES REQliIRED 

3' 	from B-2 Deep 

- . - 

-- 
1- 

-- — 

_ 

- -- 

I Boring 
35  

Type of Boring 	Casing Size: 	 Hollow Stem Auger Size: 	 6 t 

Proportion Percentages 
Trace 0 to 10% 

Some 10 to 40% 
And 40 to 50% 

Granular Soils (blows per ft.) 
0 to 4 Very Loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

. 	Cohesive soils (blows per ft.) 
0 to 2 Very Sofl 	8 to 15 Stiff 
2 to 4 Soff 	 15 to 30 Very StiK 
4 to 8 Medlum Stiff 	Over 30 Hard 

Standard penetration test (SPT) = 140N hammer falling 30" 
81ows are per 6" taken with an 18" long x 2" C.D. x 	1 3!8" LD. split spoon sampler unless othenvise noted. 

The terms end percentages used to describe soil and or rock are based on visual identification of the retrieved samples. ® Moisture content mdicated may be affectetl 
by time of year and water added during the drllling process. Y Water levels indicated may vary with seasonal fluctuation and the degree of soil saturation when the 
boring was taken. I The stratification lines represent the approximate boundaries tietween soil types, the actual transitiona may be gradual. ■ 
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148 Pioneer Dc 	 SOIL EXPLORATION CORPORATION t_eominster, MA 01453 
~ (617) 840-0391 	 Geotechnical Drilling and Groundwater Monitor Welis 

23 Ingalls St. 
Nashua, NH 03060 

(603) 882-3601 

Cl;ent 	OLIN 	CO2P08ATION 	 Date 	04/18/88 	JobNo. 	88-238 

Loeation 	EA.*1ES STREET, 	WILMINGTON, 	MASSACHUSETTS  
~ 	BORING 	GW-32- 	Ground 	 Date 	 Date 	 Drilling 	 EngJHydrol. 

N0. 	;)'ggp 	Elev. 	 Start 	04/1_1/88 	Complete 04 / 14 / 88 	Foreman 	M•Z• 	Geologist 	N•$• 

i D  Sample Data Soil and/or bedrock strata descriptions 
E 

 H 
Bicws 

6" Penetrafioo 
Rec. 

Inches 
Casing 
B~ov~ 

Strata 
Cpeange 

Ph 

. 
Visual Identiiication ol Soil andlor Rock Strata  ~ :No- Depth (A-) 

i 
~ 
 5_ 

~ 

i 5 
, 0  

i I  
I 

I 

1  0'6"— 	2'6" 2-3- 3 -4 0'6' Loose, 	dry, 	fine 	SAND, 	trace 	inorganic 
silt. ~T  2 	6"— 	4 ' 6 " — —4-4 

4'6"- 	6'6" 7-10-11-11 
4'6" Medium dense, 	moist 	to wet, 	fiae SAND, 

trace ~ inor anic sil` g 	~ • 4 6'6"- 	8'6~10_'_1-12-13 
~ 

- 8' 6" __ 10' 0 " 11 -12 -16 
8'6" Medium dense 	to dense, 	wet, 	fine to 

 medium SAND, 	radin 	to "ine 	to coarse g 	g 
sand, 	and fine gravel, 	trace 	inorganic 
silt. 

- 6 1~ ~ 	 ~ ~~~ 0 	0' - 	12 	J - 7__10-17-21 

7 12'0"- 	14'0" 12-14-16-17 

5 	
- I --  

1 	20 

I '_1 

8 14'0"- 	16'0" 43-40-24-30 14'0" Very dense, 	wet, 	light grey to brown, 
fine to medium SAND, 	some 	inorganic 
si1t, 	some fine 	to coarse gravel, 
trace cobbles, 	and boulders. 

-- 

9 16'0" - 	18'0" 28-32-35-28 

8'0"- 	20'0" 13-12-13-20 
- -- 

20'0"— 	22'0" 21-16-47-20 

12~22'0"— 24'0" 14-21-34-30 22'0" Verv dense, 	wet, 	fine 	to coarse SAND, 
an ~ gravel, 	some cobbles, 	and inorganic ~ 

i 	25 13 24'0"-25'10" 29-38-33-1W4" 24'0" Very dense, wet, 	fine SAND, 	some 
inor anic si t, 	trace t 	ome f'ne 	o 

30 

L_R n 	lil 	26'0"- 27'0" 	12 	m n./ oot 26'0" Refusal at 26 0" with hollow stem auger 
Run Ik1 	CORED ROCK from 26'0" to 31'0" 
Trace to some fractures, 	no loss of 
water. 
Recovery 44"/60" = 73.37 

27'0" - 28'0" 	15 " 
28'0"- 29'0" 	10 " 
29'0"- 30 1 0" 	9 " 
30'0"- 31'0" 	11 " 

35 

, 

_ We11 Materia s• 31'0" 

en 
r 
r 

End of boring at 	31'0" 
Set 2" STAINLESS STEEL we11 point 31'0" 
Water level at 7'0" 	upon completion 

. 

' 

1- 2" end p u s 
1- 10' - 	x 	2" STAINLESS S EEL scr 
2- 10' 	x 	2" STAINLESS S EEL ris 
1- 	2' 	x 	2" STAINLESS S EEL ris 
1- 	rotecti e locking c sin 
1 ba 	- sakr te sand 
5 ba s- sili  a  sand 

r i  
 1 	ail- bent nite peliet 

1 	'Da 	- bent nite Dowder 
Type of Boring 	Casing Size 	 Hoilow Stem Auger Size: 	61 	HSA 	6 	NX 	Core 	2 	1 	8" 

Proportion Percentages 
( 	 Traoe 0 to 10% 

Some 10 to 40% 
And 40 !n 50% 

Granular Soils (blows per ri.) 
0 to 4 Very Loose 	 30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (blows per ft.) 
0 to 2 Very Sofl 	8 to 15 Stiff 
2 to 4 Soft 	 15 to 30 Very StiA 
4 to 8 Medium Stiff 	Over 30 Hard 

Standard penetration test (SPT) = 140N hammer falling 30" 
Blows are per 6" taken with an 18" long x 2" O.D. 	x 1 318" I.D. split spoon sampler unless otherwise noted. 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. / Moisture content indicated may be affected  
by time of year and water added during the drilling process. ! Water levels indicated may vary with aeasonal fiuctuation and the degree of soil saturatlon when the 
Mrinn woe !nLon 	■ T. 	 ,he ---re 	 k„n—,...., ,...;i ......... 	..... ..w—i 	 ....... ~ ,. ....w....i 	. 
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- = 148 Pioneer Dr. 

_= Leominster, MA 01453 
~ {817j840-0391 

SOiL EXPLORATION CORPORATION 
Geotechnical Drilling and Groundwater Monitor Wells 

23 Ingalls St. 
Nashua. NH 03060 

(603)882-3601 

Geni 	OLIN CHEMICAL 	 Date 	11/24/87 	Job No. 	87-891 

, Locallon OLiN CHEMICAL, 	EAMES 	STREET, 	WILMINGTON, 	MA 

BORINGType 	3 	Ground 	 Nte 	11/18/87 	Date 	11/18/87 	Driiling M 	Z 	Eng.IHydrol. 
NO,Re 	lacemene Elev. 	 S!art 	 Complete 	 Foreman 	 Geoiogist 

D Sample Data Soll and/or bedrock strata descriptlona 

Ep 
7 H  

Sam le Blows 
6" Penetration 

Rec. 
Inches 

asing 
Blows 
Per tt. 

Strata 
Change 
Depth 

Visual Identification of Soil andbr Rock Strata No. Dep ~ n (ft.) 

RL n 	#1 	39 	6'— 40'6" 	8 	mi n./ oot Run 	tl 	CORED ROCK from 39 	6 	to 41'6 11 . 
Recover 	14" 24" 	58.37 40'6"— 41'6" 	10 m n./ oot 

45  

50 

55 

65 

70 

75 

0 

_ 41'6" End of boring at 41'6" 
Water level at 7'0" upon completion 
Set well point at 41'6" 

We11 Materials; 
1 	— 	2" PVC end plug 
1 	— 	10' 	x 2" PVC screen 
3 	— 	10' 	x 2" PVC riser 
1 	— 	5' 	x 2" PVC riser 
1 	— 	protective locking casing 
1 bag — 	sakrete sand 
3 bags — Portland cement 
1 pail — bentonite pellets 

60 -~--~  
-- 

Type of Bortng 	Casing Size: 	 Hollow Stem Auger Size: 	 4} 

Proportlon Percentagea 
Trace 0 to 100/o 

Some 10 to 40% 
And 40 to 5046 

Granular Solle (blaes per ft.) 
0 to 4 Very Loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Solia (blowe per h.) 
0 to 2 Very Soft 	8 to 15 Stip 
2 to 4 SoN 	. 	15 to 30 Very Sliff 
410 8 Medium Stiff 	Over 30 Hard   

Standard penetration lest (SPT) = 140A hammer falling 30" 
Blows are per 8' taken with an 18' long u 2" O.D. x i 3/8' I.D. split spoon sampler uniess otherwise noted. 

The terms and percentages used to describe soil and or rock are based on visual identification of tfie retrieved samples. ® Moisture content indicated may be affected 
by time of year and water added during the drilling process. ® Water Ievels indicated may vary with seasonal fluctuation and the degree of soii saturation when the 
boring was taken. 0 The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. 0 



';ROU`7DWATLR WEL;. INS'"ALLA^.'ION REPORT 

Grroundwater well No.: 	1 

1) -2  
Permeabi:ity 	. 2 x 10 	cal/sec 

_ii 	 TcGt' Rt1Yi.n ❑ ('prn, 

~ .'. Split Snoon BLows Rec. 
Sample No. per (in.) Sample Descr=ption 

> w y -  ~  ~ and 6" 
°„' ~ ' Lpcation (3) (4) 
iJ 

c 
_87. ® 

SS-1 2-6-7- 17 SS_1  
7  %8" Brown sandy 1oam. 

'ti2" Liqht brown qravelly 	, 
sand. 

' ,1" B1ack medium sand 	~ 

"ti,6" 	La.ght brown gravelly 
sand. 

82 S 

SS-2 5-1-1- 5 SS-2 
1 Top 5" - light brown fine 

to coarse sand. Lnst bottom 
SS-3 1/12" 6 18".  

(5) (overdrove /12" 

9.0' 12") 1/12" 

77. yp SS-3 

SS-4 2-1-1- 9 ~2" Black orQanic fine sand 
'~4" Liqht brown fine to 

coarse sand. 

SS-4 
'L7" Gray-brown fine sand. 

14.5' ti2" Black fibrous, organic 
72. 15 medium sand. 

SS-5 15-12-  9 
1 2-65 SS-5 

Tan-brown sandy gravel. 
Gravel is angular to sub- 
an(Tular and up to ",1 3/8" 

19.5' in size. 
67.8 Zo `• ~` 	20.0' 

SS-6 48-44- 6 sS-6 
— 21.2' 100/2" Coarse sand and gravel. 

Gravel is angular and up 
to til 	3/8" 	in size. 

62.8 

Notes : (1), (2), (3), (4) See first page of Anpendix A for additional information:' 
(5) Groundwater level is the averaae of six measurements taken from 

tlovember 2, 1977 to May 31, 1978. 

Geotechnical Engineers Inc. 

r~ate Iristalied: 	Cct. 26, 1977  

Pro3ect tao. 	 77 348 	 " 

Soils Described by R. Gardner, >-. 

I ' 



;ROUNDWATER WELL INSTALf.Y-'TON REPOR^. 

Groundwater Well ^7o.: 2 	 nate Installed: `+ov• L, 1977 

Permeability (1) 	. 9 x 10
_ 3

cm/sec 	Pro7ect Dlo. 	. 	77348 

Well Installed by Carr-Dee Test Boring Corp. 	Soi1s Cescibed by R. Gardner, GL. 

~ w 
v — 0 

0 

~n 	N 
0 

Sp1it Spoon 
Sample 	No. 

and 
Location 

Blows 
per 
6" 
(3) 

Rec. 
(in.) 

(4) 

Sample Description 

` 

SS-1 -2-2- 13  SS-1  
'-1" Humus. 
',12" B1ack silty fine sand 

SS-2 -8-10 18 withroots and fibers. 
o . Sliqht organic odor. 

5  SS-3 -10- 17  SS-2   
3-17 Yellow-tan fine sand. 

(5) 
5' SS-4 11-13- 17 SS-3 

6-18 76" Gray fine sand. 
'`4" Ye11ow medium sand. 

9 . 51 SS-5 1-11- 15 '-7" Ye11ow-gray fine sand. 
(® _ 12-14 

SS-4  
Yellow-gray fine sand. 

SS-5  

_< SS-6 9_37 7  Olive gray fine sand; 
stronq odor. 

14.5' 

SS-6 
Brown qravelly fine to 
coarse sand. 

*Refusal of chopping bit. 

20 

IE 

, 

Geotechnical Engineers Inc. 
, 	j 

❑ -, 

o -- 

m ~ > .. 
v — 
~ 
w 

.87.6 

` 

~ 82.6- 

77.6- 

72.6m 

J 

~ 

67.6. 

~ 

.J 

62.6 

Notes : (1), (2), (3), (4) See first paqe of Appendix A for additional information. 
(5) Groundwater level is the averaqe of seven measurem®nts taken from 

Y7ovember 2, 1977 to May 31, 1978. 



GROUNDWAT.BR WELL I",1STALLAT.ION REPORT  

Groundwater Well No.: 	3 	 Date Installed: Nov. 1, 1977 	. 

Permeability (1) 	. 2 x LO -a  cm/sec 	proDect No. 	. 	77348 

we11 Installed bv Carr-Dee "'est 9orina Corn. 	Soi1s Described by R. -,ardner, ~;EI  

p ~ 	 Sp1it Sroon Blows Rec.  
L~ 

u 
v — 	~ 
w 

85. 	0 

~ 	w 

	

„... 	w.. 	~~ 	sample vo. 	per 	(in.) 	Sample Description 
and 	6" 

	

~ 	N 	Location 	(3) 	(4) 

SS-ln 	2-2-6- 	16 	SS-lA 
SS-1B 	10 	 ',6" Dark gray fine sand and 

humus. 

SS-2 	26-37- 	15 	SS-1B 
(5) 	 3 	 ',10" Gray fine sand; 	slight 

4.2 	 odor similar to that of  

80.4 	S 	 SS-3 	26-38- 	21 	
lagoons. 

31-32 	
SS-2 
Yellow-brown fine sand; 
s1i?ht chemical odor. 

SS-3 
Olive-brown silty Eine sand 

75.4 	i0  

SS-4A 	7-8- 	16 	SS-4A 
SS-48 	3-27 	 ti10" Ye11ow-brown fine 

sand; slight chemical odor. 
SS-4B 
',6" Gray and black mica- 
ceous sand and gravel. 

70.4 	15 	 15.0' 	 Gravel is angular to sub- 
rounded. 

SS-5 	50-40- 	15 
2-41 	 SS-5 

: 	 Olive grav silty fine sandy 
gravel. Gravel is black and 
angular up to ti1/2" in Size 

* 	 Trace of mica flakes. 
65.a 	2® 

22•0 	 *Drove ooen-ended "A'° rod 
with 200 lb weight. 

Refusal at 22°; 
120 blows/0.5" 

60.4 

Notes : (1), (2), (3), (4) See first paqe of Appendix A for additional information. 
(5) Groundwater level is the average of seven measurements taken from 

t7ovember 2, 1977 to May 31, 1D78. 

Geotechnical Engineers Inc. 



"RGUNDWATER WEI..i. INS:'Ai.i.A"'I!nN REPORT 

f 
. 	Groundwatcr Wel! tio.: 	4 	 Date Ir.stalled: Oct. 31, 1977 

- 4 
I 	Permeability (1) 	. 	5 x 10 	cm/sec 	Pro;ect uo. 	, 	77348 

. 	Wel1 ?nstalled by Carr-Dee Test Boring Corp. 	Soils Described by R. Gardner, ~EI 

p - 

`0 ~.~. 

y J  

~ 

79.II 

m` - 
~ 

Q 

~' 
'^ 	n' 
c 
p  

S lit S oon P 	p 
Sample 	No. 

and 
Location 

Blows 
per 
6" 
(3) 

Rec. 
(in.) 

(h) 

Sample Description 

SS-1 -1-1- 24  SS-1  
(5) ti3" Humus. 

S' ti21" olive-brown fine sand. 
SS-2 -5-7- 15 

8  SS-2  
%6" Sliqhtly sandy humus. 

74.8 S ti9" olive-brown slightly 

SS-3 -12- 15 
silty fine sand. 

6-17  
SS-3  
Liqht olive-brown slightly 

8•0' silty fine to very fine 
" sand. 

69.8 10 .  SS-4  
Tan silty very fine sand. 

SS-4 -29- 11 
7-29 

SS-5 
~ 13.0 H1'ack anqular rock frag- 
- 13.5' S5-5 60/6" 3 ments up to '-3/4" in size. 

64.8 Ij 

59.8 2® 

54.8 

~ 	Notes: (1), (2), (3), (4) See first paqe of Appendix A for additional ir.formation. 
(5) Groundwater level is the average of sev®n measurements taken from 

November 2, 1977 to May 31, 1978. 

Geotechnical Enqineers Inc. 

m 

J 

J 

J 

J 

J 

j 

I 



;ROUNDWATLR WELL INSTALLATION REPORT 

Groundwater Well 	;7o.: 	5 	 Rate 	Installed: 	Oct. 	31, 	1977 

Permeability (1)  	6. 	x 	10-3  cm,isec 	Project No. 	. 	77148 

We11 Installed by Carr-Dee Test Borina Corp. 	Soi1s Described by R. 	Gardner, 	GEI 	. 

w 

76.3 	0 

j w 	W 

o` -- 	 P 

y` — 	 and 	6" 

N 
~ 	(5) 	r+ 	(6) 	Location 	(3) 	(4) 

p S lit S oon 	Blows 	Rec. 
~ u 	~~ 	Sample No. 	per 	(in.) 	Sampie Description 

0.6 	 SS-1 	1-1-1- 	12 	SS-1 
1 	Black sandy humus. 

SS-2A 	1-1-2- 	15 
 SS-2B 	4 	SS-2A 

ti7"Dark gray silty fine 
, 	 sand; orqanic odor.  

71. 3 	S 	5.0' 	 SS-29  
ti8"Dark qray silty fine 

SS-3 	7-8-11 	14 	sand; no odor. 
12 

SS-3 
Gray-brown slightly silty 
fine eand. 

66.3 	10 	; 	i0.01  
Y 	 SS~4 

; 	SS-4 	31-26- 	13 	Gray slightiv silty sand 
_12.0' 	23-49 	and cravel. Gravel is 

angular to subanqular up 
to ti3/4" 	in size. 

61.3 	15 	 `ao refusal 

56.3 	Q® 

51.3 
r 

t7otes: (1), (2), (3), (4) See first page of Appendix A for additional information. 
(5) Groundwater level is the averaae of five measurements taken from 

Novemb®r 2, 1977 to May 31, 1978. Water was not ponded around surface 
J 	casina at time of ineasurements. 

(6) Prior to May 31, 1978, distance from cJround surface to top of casinq 
was 3.4'. Casing was r®moved to p®rform perroeability test and 

r 	replaced to present "stickup" of 3.1'. 



~ 

J GROUNDWATER WELL INST.ALLATION REPCP,T 

Groundwater Wel1 	^1o.: 	6 Date Installed: 	Cct. 	20, 	1977 ~ 
Permeability (1)  . 	1 	x 10

_ 4 
 cm/sec Project No. 	. 	77348 

we11 Installed by Carr-Dee Test Boring Corn. Soi1s Described by R. 	Gardner, ~ 
Split Spoon B1ows Rec. 
Sample 	No. per (in.) Sample Description 

~ > w ai -  . 	~ and 6" ' 
Gocation (3) (4) 

~ 7.2 0 

SS-1 3-4-7- 15 SS-1 	 i 
%10" Dark brown loamy fine 
sand. 

* 	5)  SS-2 -6-9- 12 ti5" white fine material 	in 

. 4 	0, layers. Similar to that in 
adjacent lagoon; strcng ~ 

 82.2 S 
iV aam»nia odor. 

SS-3 1-14- 12 
5-16 SS~2 ~ 

Dark brown loar,ry sand 
grading into black fine 

8 	2' sand; stronq odor. 

J 77.2 (o - 55_~3 
Yellow®brown slightly si1tv 

55-4 2-14- il 
6-15 

fine sand; strong ammonia 
odor. 

13.2' SS~4 

7  Similar to SS-3 with slight 
a~unt of gravel up to 	h" 

72•2 (g 15.0' in size. odor similar to 

7  that of lagoons, less 

SS-5 0-45- 7 amimnia odor. 

~ 
_ 18.0' 

39- 
9/5" 

SSJ5 
Top - Silty fine sand. 
Bottom - Dark brown mica- 
ceous fine sand. Tip of ~ 67 2 p® 
spoon pluaged with silty 
fine sand and piece of 
qravel til 3/8" in size. 

~ 
~ 62.2 

uotes : (1), (2), 	(3), 	(4) 	See first naae of Appendix A.°or additional information. 
1 (5) Groundwater level is the averaqe of seven neasurements taken from 
J tiove[nber 2, 	1977 to May 31, 1978. 

~ G®ot®chnical Engineers Inc. 



ample Description 

I peat. 

and gravel mixed with 1 
; similar to material 
sgoons. odor similar 	~ 
3or of material in 
Dns . 

Lar to SS-2 except 	.. 
natural fine material; ~ 

zg odor. 

blows on split spoon ~ 
140 lb weiqht; no 
tration. 

-J 

J 
J 
J 
~ 

~ 

~ 

J 

J 

~ 

~ 
~ 

I 
J 

1 
J 

i ® 

,ROUNGSdATER WELL INSTALLA',"InN REPORT 

c,roundwater Well No.: 7 	 Date Installed: Oct. 27, 1977 

Permeability (1) 	• 2 x 10 -4  cm/sec 	Pro7ect No. 	. 	77348 

we11 Installed by Carr-Dee Test Boring Corn. 	Soils Described by R. Gardner, ~ 'ci 

p- Split Spoon B1ows Rec. 
t 
w 

Sample No. per (in.) S 
> W c, — - and 6" 

O N LOcatlon (3) (4) 
L] 

~ 

82.7 p 

SS-1 1-1-1- 12  SS-1  
Sand} (5)  1 

2.6 

77.7 S 
SS-2 67-47- 15 SS-2 

Sand 33-37 
fine. 
in 	1. 
to o, 
l ago,  

72.7 {® 
SS-3 35-21- 14  SS-3  

Simi 47- 
60/3" more 

stro. 
13.5' 

e.• ,~ 14. 0' 4 

67.7 15 

•120 
with 
pene 

62.7 pp 

57.7 

Notes : (1), (2), (3), (4) See first page of App®ndix A for additional infornation 
(5) Groundwater level is the average of s®ven aeasurements taken from 

No®ember 2, 1977 to May 31, 1978. 

Geotechnical Engineers Inc. 
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;ROUNDWATLR WELL INSTALLd1TION REPORT 

Groundwatcr We11 No.: 	9 	Date 	Installed: 	- 

Permeability(1) 	 Project No. 	. 	77348 

 Soils Described by R. Gardner, GEI 

o ~ Split Snoon Blows Rec. . 
~ Sample No. per (in.) Sample Description 

> 	~.., y — and 6" 

°; Location (3) (4) . 
w 

0 
SS-1A -7-6- 10 SS-lA 
SS-1B 7 ti5" Brown loamy fine to 

Well Not coarse sand. Trace of 

Installed qravel. 
SS-1B  
ti5" Tan silty fine sand. 
Trace of inedium to coarse 

s sand, qravel and mica 
~ flakes. 

•Drilled rock - BX core. 
)o 100® recovery 

ROD = 0% 
Upper 12" is massive 
Lower 18," is very 
broken. 
Some hiqh anqle joints. 

15 

20 

Notes: (1) Not applicable. 
(2) Not surveyed. 
(3), (4) 	See first paqe of Appendix A for additional information. 

Geotechnical Enqineers Inc. 

9 
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~ 

~ 

~ 

J 

7 

1 

J 

J 

7 
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,ROUNCWATLR WELL INSTALLAT.ION REPORT 

Groundwater We11 No.: 10 	Date Installed: Nov. 2, 1977 

(1) 	-2 	Project No. 	. 	7'Y348 Permeability 	• 1. x 10 	cm/sec 

,ii T.,cralled 6v Carr-Dee Test Borinq Corn. 	Soi1s Described bv R. Gardner, ~ 

a~ 
; ._• 

w 

87.1 

;, ~ 

® 

~ ~ 

N 

Sp1it Spoon 
Sample No. 

and 
Incation 

Blows 
per 
6" 
(3) 

Rec. 
(in.) 

(8) 

Sample 	Descrictzon 	~ 

SS-1A 1-1-1- 14  SS-1A  
SS-1B 2 ti4" B1ack sandy humus. 

SS-1B 	l 

SS-2A 4-6-12 13 ti10" Oranqe-brown fine 	f 
SS-2B -20 sand; 	slight orqanic odor. 	' 

4.8' SS-2A 	I 82• S (S) 6S-3 0-85 8 ti6"Similar to SS-1B 
5.4'  SS-2B  

* ti7"Similar to SS-1B exceptl 
for nresence of subangular 
gravel up to 1/2" in size. 

9.8'  SS-3  
77.1 10 ~ 10.0 Yellow-tan silty fine sand. 

*Drove onen-ended "P." rod 	~ 
with 200-1b weight. 
Recovered slightly silty 
sand and gravel. 

.a 
72.1 15 **Drove open-ended "A" rod 

with 200-1b weight. No 
refusal. Recovered silty 
medium to coarse sand with 
material similar to that in 
nearby lagoon. 

67.1 20 

24.0' 

62.1 

Notes: (1), (2), (3), (4) See first page of Appendix A for additional information 
~ 	 (5) Groundwater level is the averacre of seven ;neasurements taken from 

November 2, 1977 to P9ay 31, 1978. 

Geotechnical Engineers Inc. 

~ 



TEST HUHINU LUUJ 

ZAA
~ 	MILLERE~dGINEERING6TE5T1NG.iNC. 

P-roject: 	ql  lv 	r.  
Gilmin¢con, 	,4A  

Project 	No: 	60321.01  

Date 	Start: 	7i10ie6  
Date 	End: 	7i11/86 

Sheet_.,ot_ 
9 orinC] N0: 	' - d  

Location:  

Surtace Elev;__  t  

Casing 	Sampler  

TYPE: 	ILoilo.  S[cm auger 	So11c 	Sooam  

SIZE: 	2 	1/4" 	ID 	I 	3/8" 	ID 

liAUMER: 	--- 	140 pounds  

FALL: 	_- 	30 	:nChe5  

Groundwate r Ob s ervat ions 
OATE DEPTH CASirtG 	AT 3TAalLi2ATi0N 	PERi001 

7/21/86 32"  Comoltclon 	I ~ 
t 
n m n_ 

Cas 
bl/ 
ft 

Sample Strata 
ange 

7.4' 

Sample Description 

S-1: 	Peat, 	organics uich crace 
silc and sand. 	(moisc) 

. 

^ 
o 
~ _No._ 

S-1  

De eth 
0-6.5'  

Pen- 
l 8"  

Rec. 
18" 

Blo ws/6' 
Weighc of 

cod. 

' 

 

5-7  _ _'a_ 

10.0-= 

15.0~ 

20,D= 

25.0= 

17.0' 

S-2::ledium dense, medium brovn 
silty sand. 	(moist) 
S-3: Same as S-2. 	(uec) 

S-4: Same as S-2. 	(vet) 

S-5: Sams as 5-2. 	(wec) 

S-6: Seme as S-2. 	(vet) 

S-7: Same as S-2. 	(uec) 

S-8: Same as 5-2. 	(aet)  

(1)  

(7) 

S-3  8.0-9.5' 18"  12"  4-2-6  

— — 

—  5-4 9 1 5-11.0'  1" . 	18"  3-5-9  

S-5 11.0-12.5 18"  18" 5-9-11 

—  S-6  12 	- :' L"  4-6-9 

— -S=Z  14.0-15.5 

15.5-17.0  

18" 

tall 

18 1,  

I" 

7- 8-IL 

-1 

S-9 17.0-19.5  6"  2" 50 6-50/0 S-9:Vsrq danaa, grey, silty sand 
vith gravrl (mac). 

S-10: Boulder, no penetracion. 

Terminated ac 27.2' 	on  
bedrock. 

- 

--- 

-1 0' 0" 0" 50 0 

— . 

— 

r....n.+.u~ m u. wy •n+u ~ r . est. w rEa - tu,. ... ~ » - wr ~ 

Drlller: 	N. D'Nabrasic 	 aft"RVIS11p° 	 LIK"®tu0.='R ".—"�   
 e-t 	w..wr 	 o-• 	.rxa 

Helper:  

Insp®Ctor:' B. Childs  

 Remarks- 	(1) Pushing stone For high blov - coune. 	 (3) Hols eerminated at 27.4', tosc snoe, 
. ~ (2) Hole cerminated ac 27.5' - lost vrench moved 2', 	movad anothsr 2'. 

NOtes: 	- 	 u i ~u tct.nnunro uwt uwetur i ~t uvusimn tawo.w xexu wu ervtt ..a rw u..uuw ..r u.~ .:.... 
11 u.ru uru ae.erwa n.w ew w¢ ia n+a meu umee K t,wt w umu cerrcwea u•ue o. rxa mu•a ..<r. 	r..t ~ .i :.,r 

ie tra urb a cw aarRS*te +ua aecvo 0W LO OPMa IKYQ88 iMW Mx H9x9! •r rw rin  
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GROUNDWATER WELL INSTALLATION REPORT 

Groundwater Well No.: 	11 Oate 	Installed: 'Oct. 	31, 	1977 

Permeability (L)  . 	5 	x 10 -4  cm/sec Project No. 	77348 

We11 Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GE: 

a= Split Spoon 	B1ows Rec. ~t  Sample No. 	per (in.) Sample Description 
> w v` -- © and 	6" 
,: V  ° o 	'. Location 	(3) (4) 
w .. 

85. 6. ® 

SS-1 	1-2-3- 11  SS-1  
3 Gray-brown sand and gravel 

~xed with material similar 
5 ) 

SS-2 	1/12"- q 
 to that in lagoons. 

1-1 

SS-3 	1-1 11 SS-2 
80. g Dark brown slightly sandy 

SS-4 	3-4-4- 11 forest mulch. 
4 

S S- 3  
Similar to SS-2. 

9.0' 
SS-4 

75 (® _ Gray to olive-brown 
sliqhtly silty fine sand. 

SS-5 	6-P-6- 13 

10  SS-5  
Gray-brown slightly silty 
fine sand; odor similar to 

14.0' that in lagoons. 

70. IS '' 	15.0' SS-6  

SS-6 	36-45- 16 Brown silty sand and gravel 

~ 17.0° 28-34 Gravel up to til" in size. 

No refusal. 

65.6 
20 

60.6 

tHotes : (1), (2), (3), (4) See first page of Appendix R for additional information. 
(5) Groundwater level is the average of seven meaaurements taken from 

November 2, 1977 to May 31, 1978. 

Geotechnical Engineers Inc. 



❑ EAST NOFWA K 

❑ 	NEN HAVEN, CT ZC7 _" '_. 
❑ 	NEW LONDON, CT. 203,a.3-_'i 

❑ 	NEWARK. N-J. 201 	599.' -, 
❑ 	PHILADELPHIA. PA. 215.Sc3-5a- 

Page 	ol 

Job No. 

Bor!ng No.   

M NEW ENGLAN® POLLUTION 
CONTROL CO., INCe 

7 EDGEWATER PLACE 
EAST NORWALK, CT 06855 

26 H®UR SERVICE 
POLLUTIOH CDPPTROL SUPPLIES L SERVtCE 

Oate 	c 	or  -7~ h 	n3r 

JobAddrees  

Flxed Dalum used ie 

Ground Surface thts borsng is 

DEPTH CLASSIFICATION 
6eCarelutandAccurare 

CASING 
eLows SAMPLE 

No. 

No. of 30" 9I~ 5  on SPOOl qeco'ery 

4rn6'  

Losr wa!e. • 

fran To Q.z7 	2g5a isr6"2nd6'i7rd6' 
DePrh  

3' ?ro' ~: 

3' 1C sand, 	°ire  

y di .m  

10 3ror.n sand, 	sna11  
i 

3" 	P';C 	slotteci 	weil  

i^.st 	11cd  

~ I 

( ~ ~ 
~ ~ I 

i I 

1 

~ 

Ground Surface to 
	

ft. used 	 caeing. 	 Driller _ D. Fiorentino 

Water level is ~ 
	 ft. below Ground surface 	hre atter completion 

	Helper 

t"dater level Is _. 	fl. below Ground surface 	hrs. after completion 
	

F1ig. No. _ 
	21 

8oring stopped by 



NEW ENGL,4ND POLLUTION im CONTROL CO., iNC. 
7 EDGEWATER PLACE 

EAST NORWALK, CT 06855 

86 HOUR SERYICE 
POIEUTtON C.ONTROI. SUtPLIES & SERVICE 

Date  —~ 	

°r 4th r  1')30  

C'il:l .:Jr ~ .. 	- .r111 . ..:.• ~ .Cn r  ., dn ~ . 

❑ EAST NCFiWALK, CT  2C3.°57.' 

❑ NEW HAVEN. CT 203'77'- 

❑ NEW LONOON. CT. 203:c43- 

❑ NEWARK.NJ. 2o1;5e3-'2 ~ 

❑ PHILAOELcHIA. PA. 215i56J ' 	~ 

Page 	oi 
Job No. 

GJ   Bonng NO 	L  

Flxed Datum used is 

Ground Suriace thls boring i9 

DEPTH 
ClA$SIFICATION 
BeCare/ulanCACCUrau 

 CASING 
aLDws SAMPLE 

~ NO• 
pepm 

No. of l0" 8 1 0ws on S000n ~ qecove.y 

in. 

lost water' 
a 

Remarkz Fro ~* Po 0•27 	285a 1st6"2ntl6' ]rtl6' 41n6 ~ 

0' 3' ~ lipllt 	bro, n 	sand 	°ine ~ 

~ 14' bf' . 	~ brown 	Sunci  

Lo mediuun arade sc,a11  

iq'6 1 1  15' 'e°1sa1 I ( 

~ I  
I 

I 

~ 
~ I ~ 

- ~ 

~ I I 

Ground Surface to 	 4t. used 	 casing. 	 Driuer  D. Fiorentino  

Water level is 	It. below Ground surface 	hrs. after completion 
	No ~ ®r C. Dirchard, J 

	-,,, _ 

Water level is 	 ft. befow Ground surface 	 hrs. after completion 
	

Rig. No. 	21 

P3oring etopped by   



BCR:NG  GW-17S 

~ cCJLCT:  

Dr+TE: 	 :.CCATICN' 	 '.! 	. 

DRI:.i.ING CCNTRACTCR: qni l FYu lO ra tion  iYSPECTCR:    

6Pi 7 :.LaG `^.ETHOD: 	hn11 nv stem - 	SA~"tPLI?IG METF?CD: yQriE taken 

( cLE'/?.T i^ti : 	 I DATUM : 	 . 

SCIL DESCR IPTICN  
blows 	~̀ densitv, coior, SCIL, adr:ixr.ures,  ti 

~ nar F." ~ 	mnicriirc nnc ~r nnrce f'1AT^TV 	~_~ 	_-..__..c 

J 

Bottom of boring 8.0 

10 

15 

20 

@ 

30 

35 

SFYEET 1 cP  ~ 



BCn?NG  t;aW-1dS 

2/75/N1  

DRIL:. 7.`1G CCNTRAC^_'OR: 	Cr 

G R`--::;G `1ETHCD:  

~t~ a rc  

.h.iOWS 

pRCSECT 'QG: 	2A4-1  

rX "T- `~~Qitminaton. MA  

:;4SrECT_OR:  CA Kra mer  

SkMF L:VG METNC•D: iQORe tflKen 

CATGM: 

___e5 

p 

10 
	Bottom of bozing 10.0 feet 

15 

ir;~7 

as 

~ o 

35 

s1c  
3P : 

3< : 

!ti 

~ 

~ 
	

SHEET 1 ,^h' 



BCRIVG GW-19S 

. n-  PRC~E~T vo: -00  2 4- 1 

Gn7L: 	1 
LCCATIOCI• in7 illRiR ton 	~ La'', 

DRI:..LIVG CONTRACTGR: 	F 	1 	r I\SPECTOR: K ae.er  

Gnl-LiaG ~i'cT.HOD: 	~ , 	 t o  

	

~ x 	hnl l['~ W 	S ~ ..SSI ... SAMPLI?]G :^.ETNOD:  i1  oriE takeII 

ELEVATION: 	 DATIIM: 

SOIT ' 

 blows 	i densitv, color, 

r.o. 	dent^ 	oer 6" ^ 	n moisture ot'.n.er 

~ 

10 
	tom of boring 10.0 feet 

15 

20 

5 

EI! 

35 

79 SHEET 1 Ie 

aear i^r-~ e ca oeowrtv rnrr^ 



BORiNG G:I-23 

R:.G.:_CT: 	 ; ncci c:o ECT vG: 	284-10-1'00  

cnTL: 	2 	26 	8 L~ 	~ 0 ~ 	Wilmin ton 	:4A  
=--VTRACTOR: 	22 i! 	Zx,.Dloration ivS?EC'''CR: 	CA Rraemer  

GR:L__::G MrT:?OD: 	~~ 2 	hollow stem S~uK?LI::G ~~THOD: 	" 

	

2 	solit s000n 

auaers 300 1b. 	hammer with 24" droo 
=F`J?TI N DATUM: 	 ' 

_  n:': _ 	__ 
~ _ _ _ 

^~ 

¢ 
¢ 

5 
i~, 

~ 	 S O ri pgc_GRrnTr -.y  
_—_ 
— no. ''emth 

DlOWs 
oer 6" 

densltv, 	ColOr, 	JGIL., 	aC*71XtL'res, 
m,oisture 	other 	r:c*_es 	̂?IGI:J 

5 

IO 

15 

20 

25 

30 

35 

installed. 

Top soil and roots, 	0.0'-1.0 feet 
Medium dense, brown, SAND, some 
gravel, trace silt, moist Grading 
to dense, SAND and GRAVEL trace 
silt  

Very dense, gray/brown, SAND some 
silt, some gravel, moist, GLACIAL 
TILL 

Top of Rock 15.0 feet 
Run 1, 	15.0'-16.5' 	Run 15. 	feet 
Recover 1.0', 	67'/, recovery 
Run 2, 	16.5'-21.5' 	Run 5.0' 	Recover 
3.4', 	68`/. recovery 

I 

i 

v  

` 

4 2 

4-121- - 2 23 
17 15 

5-3 4'-5.5' 10 18 
40 

i 

Bottom of boring 21.3 £eet 

Cemen -bentoni te from 15 .0 ' 

~ 

ttoTES: Monitoring well 
3 	0 	 = 

F 

bentonite slurry froM8. 0 feet to 	- 	-i 
l 	diameter arotective steel sleeve, with lockina cap, placed on too. 

~ 	 ~ 	 ~ 	 SiiEET 1 OF [ 



BcnIVG 	rw-21  

r= 0  - 01in-Wilmin ton PRC„_CT "o: 	284-10-1E00 

oAT` : 3/5/81 i3CaTl-- N' 	Wilmington, 	:-IA 

CCNTRACTOR: Soil Exploration INS'EZTOR: 	CA Kraemer  

"=740t 	2 ~ " hollow stem sa."PT_I>:c ~~EETHCe: 	2" 	split 	spoon 

augers 300 lb. hammer with 24" dron 

 E ~ EV.a.ICN: CATCM: 

SP.>'.:'.c - 	d SOIL. DESCRI2TI^N 	 = 
blowe 	-- densitv, color, 	SGIL, 	a?mixtnres,  

Very loose, dark brown, PEAT, 
little sand, wet 
Medium dense, brown, SAND, trace 
silt, wet 

~ 	 Dense, brown/gray SAAID, some SILT, 
some gravel, moist GLACIAL TILL 

10 

15 	Top of Rock 15.0 feet 
Run 1, 15.0'-17.5' Run 2.5' Recover 
2.5', 100% reco®ery 
Run 2, 17.5'-20.0` recover 2.0' 
80% recovery 

20 
Bottom boring, 20.0 feet 

25 

30 

35 

n 

n 

F17T)  
	 SHEET 1 CF  I 



Olin-Wi lmi  

O~T=~ 	3/5/31  
:)RI:.-IVG _:NTRACTCR: 

'.: ____..G Ngm;tiCD: 	') 3-n 

FRGJECT NC: 	21 

`- 0`=^'=GN' Wi1mi:  
T_N'S? EZTCR: 	CA  
S.=..MFi._NG :4ETcOD: 

BCF.:NG 	G= -2Z S 

—in—irnn 

DATCM: 

biows 	c. 
	 . f 

5 

10 

15 
Bottom of boring 15.0 feet 

20 

25 

30 

35 

J®L IULLU l. 

alaced 

~ 	
--...--- 

on too.  

-- 	- 

s : 

S l 

SHEET 1 OF ~_ 



TEST BOFNNG tOGSc 12; 

~qM ERENG_NEEFING6TESTNG.INC.  

Project: 	nr-r1 
4J11m1necon, 	NA  

Project 	No: 	co:2i.oi  

Date 	End: 	0 / 19 / 86  

Sheet;of_ 
80r1n] 	N0: 

Location: 
Date 	Start: 6 /t ~ /e 6 

 Su rface 	E!ev;  

Sampler  

I  TYPE: 	IIoI1ov 	Scem 	~ueer 	Snli[ 	Spoon  

SIZE: 	2 	i/." 	rD 	1 	1(8" 	ID  

IIAMMER: 	--- 	t40 pound5  

PAU.: 	 70 	inches  

Gro undwa ter 06ser vat i ons ~  

oATE DEPTH CA51NG AT STAt3IlIZATIOtf 	PERI ODj  

6/ 1_0/96  "'-'  

I  

= 
a ~ 
n_ 

15. tr'-  

20.0= 

25.0.= 

as 
bt/ 
it 

Sample Strata 
Change 

12.0' 

20.0' 

 Sample Description  

Dark hrovn - gray, medium [o fine 
sand. 

Dark to 11ght gray, medium co fine 
sand aith gravels. 	(vec) 	-- 

Terminated at 20'. 

y 
~ 

(t) 

(2) 

_No.  De Pth Pen_ _Rec. Blows/6" 

_ 

_ 

--- - 

--- ---- 

-- 

 Iwan...w ~ luu u. ml. utnl lu . xll. w Ix . uu. ..> 111 . W 

Drliter ' 	T 	('nTOutt(a 	 CY~ fINCC841 51IBL]Itfq/,®11 	t~61®CLLYa4111ihN/rwll  

. Hetper: 	
a. 	MLlrcouX 	 . 	0. i 	avl 	. 	.. 	• 	Y ~u _ 	.. 

].• 	 .1B 	^ 

Inspector• ,  	B. 	Ch11ds 	 e.°s ,,~,-'„~ 
aln 	

r. 
 

Remarks: 	(l) No samples required. 
(2) tlole ®oved afnr augex loat dovn hole at 13.0'.  

	

NOtes ~ . 	
111M 11U1101U110G LIW] efYRUlai  TM  WYNilmf{ tW0•W i1lWU f<LL fiH] uM fM Iduellly .w ee .uw4. 	 ~ 

	

~ 	 t) W(U LLY6L Ud6tfmy MK HU MU I4 iW OPILL ML16 ef ]IMf dY MN0 CpffiI(IOPO Clatlfl .:Y I..t d.M. ~H L ~+3. 	IauCl..ilint 	I 

If 1N! LLVLL 0 tM WCYMI.NC! MI K[W OW 16 OtWU IK]"f tlua INGt! q6Ye1 R 11N IIN /laaWa!auid .aai roCa_ 



~ ~ vJ 

~ . 	 . 

~ L 	MILLER ENGINEERING & TESTiNG. !t`?~  

Peatect: 	IT.'^i 

 ltlim;n¢ton 	4A  

Project 	No: 	60iz1.o1  
Date 	Start: 	6/=7/86  

Date 	End : 	6/27/86  

SheetEOt 

Boring 	N0: 	3-O' 	~ 
Location; 	ve  

1._. 
Surface Eiev;_ - ~ 

Casing~ 	 Sampler 

TYPE: 	Ilollov 	SCem .TUqet  

SIZE: 	'- 	L D 

PALL( 

Groundwater Obser_ vations 

DATE DEPTR CA91NG AT STABILIZATt O N 	PEPi00 ~  

6/70186 0.6 1  Ovecnight 	i 

tiAMIdER:  

a 
a o 

5.0'— 

10.0-=.--- 

Cas 
bi/ 
ft 

Sample Strata 
Chan e 9 

6.2' 

Sample Description 

organic peac vich crace fine sand 
and silc. 

y 
~ 

Z 

( U 

No. Deeth Pen. Rec. Blows/8" 

12.0' 

Gray, medium co fine sand and silc 
vich gcavel. 	(vec) 

— 

-- 

20.0.= 

2 S . 0- 

— '— Terminaced at 	12.0'. 

I 

~ 

L 5. tr`-  

— — 

---- 

wrnr .vm ~a u- esr. unu ru .+ar. ~ra rn . uu. r ua 	wu 

Drlller: 	T. Gomoulka 	 ruauw<wruec+u.o.wr 	w+srm_ eum.un ~a~.. .. _ 	. 

Ffelper: 	R. Mavcotu  
a• a 	wwr reov 	~a - m. 	a.m 

InSpeOtor 	B.  Childs 	 r-u rnn 	r.m „w 
m, 	 sw 	uw 

Remarke: 	(t) Ro samplaa requlred. 

	

NOteS. 	II nm :rwururrm uwa wuae®r ow .r.aa: ~ »ee mmro.  

	

~ 	 SI wup uHt iWIwa »a eaea vM lu iM urLL rs[s .f nia{ .M wMa cewmua uaao a. r» r.:. ~ u: ...r. 	hyPea iae 	. 

 !e lW llaLL 0I Rm ~e69 »I 4CCW VN e9 CeMB /iLiM9 i»m tWfO Ml6lYt .i M IrW N.6M[.vu({ .a.a ti ~ t. 	 . 



! 	 ! 

ILLERENGINEER INGSTESTING.!NC.  
~ ~ j  ~~  

Project: 	ntTP 	c11F'1TCAl  

tlilmin¢[on, 	MA  
Project 	No: 	6o32i.0i  
Date 	Start: 	6/26/66  

Date 	End : 	6/37'e6  

Sheet„-.of-,, 

00rInlJ NO:  '--^)  

Location:  

Su rface 	Elev; 	~ 
Casinr 	Sampler 

TYPE: 	HoL1ov  Scem dug er 	>otir 	Sooan  

S12E: 	2 	t/= ° 	SD 	1 	3/8" 	ID  

11AM6/ER: 	 --- 	 14  

FALL: 	- 	30 	Snches  

Groundwater Observations 

OATE DEPTR CASiNd AT BTA841ZATION PERIOD; 

6/37/86  0.8'  

a 
~ 

o — 

Cas 
bl/ 
ft 

Sampte Strata 
Chan  9 e 

3.3 
, 

Sample Description 

S-1: 	Or6anic 	peac, 	crace 	fina sand 
and silr. 	(moisc). 
S-?: 	Same 	as 	S-i. 	(ue[) 

y 
o 
— No_._ 

— 
S-1 

O,e Pth 
~ 

0-1.5' 

Pen. 

i8"  

Rec.  

_12" 

Bl _aws/6" 
1/12-7 _ 

5-2 1.5-3.0 	' 18"  12" 2-LO-12 

S-3  3.0-4.5' 18"  12"  32-19-50 S-3: Very dense, 	brovn, medium co 
fine silcy 	sand 	(uec).  4  „ — 

I 

L0.0= 

15.0'-  

20.0= 

25.0_ 

5-4 4.5-5.5' 12" 6" 40-50 

14.3' 

S-4: Very dense, medium co fine, 
grey, 	silcy sand diCh gravel 	(vec). 

S-5: Same as S-4. 	(vec) 

(L )  

(2) 

(3) 

— 

~  
— 

C_S ID 0-10_A '  A"  

Terminaced ac 	14.3' 	on bedrock. -- 

— 

_ 

is.. ...r.. Iu . rar. m+ 'a . wl. ... us . wi 

Dritler: 	T 	P ~mnntk.~ 	
ranwu•emorimwuera 	eoau®menmIe-._.nw ~ 

R. 	̀Ia r cOUX 	 m. f 	wee rr 	 a. e 	.u. ,~w 
Helper: 	 1-e 	wr 	 • ~o,.w 

e• e 	eer o,w 	 ie 	N a 	®.w 

InSpector" 	S. Ch11ds  

Remarks: 	(1) To threaded cating 300 ft. ha®ar at 6.0'. 	(3) ilole moved afcer exeessive boulders ac 	!.'.'. 

 (2) Pushing pebble 	high blov counc. 	(4; goulder core ac 	
v—`^  

NOte.S: 	
t't1 lrYluwnOf uwe tivLL:aRr W0 4eWSIMp HaiYr YMW WLL nfia M rw Ou1 ~ nN w LL"•.OUa.  

1/ WII® U"at ay®r,Ne MK YtUI NLl Is IYA.MLLI ~U +l tIMt LIM YIM® [4Gr11Yn ,larai 	iwuc . 	. 	i.uqu.neet 

IR !M lltl9l p9 iX( G9pyYe6r{e IMr BKW G1M 1C 0rW4 0tCiCB6 nW 11tl16 169H11 Or tM [II'I M.Wa6.ta(t .... euG(. 	 '.. 



TFST 6OHINU Luu3 

_MILLER E_NGINEEAWGSTESTING.!NC. ~ 	1  

Project: 	~ ITN 	1'111i11Tr,nf.  

 'di'.minccan 	HA 

Project 	N0: _ 601 2 1.01  
Date 	Start: 	7(11e6  
Date 	End : 	/I/86 

Sheet —I ot v 

8orin9 	No: 	0 ''=  
Location: 	̀-°°  

Su rface 	Elev• 	~ 

	

Casing 	Sampler  
TYPE: 	Ilollou 	Scem 	Auger 	Sotit 	Snoon 

st2E : 	21/4" 	SD 	1 	7/8" 	LD 

ItAMMER: 	--- 	140 paund9 

FALL: 	 70 	tnche_ 

Groundwate r O bservations _ 
DATE DEPTH CASIHG AT BTABILI2ATIOH PEFiiCD ~ 

7/21/86 0.22' 0ve2ni.hc 	~  

I 

E 
a ~ 
n 

10.0= 

Cas 
bl/ 
ft 

Sample Strata 
hange 

9.01 

Sample Description 

Peat, 	organics vith trace of fine 
silty sand. 

~ o _ 

(!) 

No. De th e.._ Pen- 
~ 

Rec. 81ows/6` 

.-- _._. 

14.0' 

Broun to gray, medium toflnesilcy 
sand. — 

15-0+-  

20.6= 

25. L 

]A n  

— — Terminxted at 14.0'. 

— 

,.w.l.w .«.~ re~a u• ut. u„u Iw . nt. w I» . tut. .. ut - rcl . 

Drtller: 	T. Comoulka 	 mauameumolaI.nwt 	wurtssutnlrw•_n 

HeIpB(: 	R, ",IarcouX 
	 e-• wnuw 

 t-, 	rv 	 e• e ~~ 

InSpeCtor" 	B. Childs  

Remarks: 
(1) Vo samplee naedad. 

	

N OteCJ• 	
U IXl {tYtIllGri01 LIM6 tliR8S80P iNf ,I WqMq pKYY NM[i WIL PVYI W (M 11u61I1i ut O( Js Wr, 

	

~ 	 11 tl0tli IDIk YNIW Ma6 NU Md IY ill! OBIIL ~ t et }I,YL 091Y9Y fCVItIdB ,t.tA® M IW 6pC1' ~ tG6\. 	ilKlwelOea  
14 (M LLWl 0  IM iWVimFM(fli Mf OCGW 001 i® 0(NtS IKiY! tMM qMf INtOt .t IW IIN 	 n(dA Poce,  



MILLEREAJGlNEEPI NG&TESTING.lNC.  =. 
I Casin_ ~. 	Samoler  

TYPE: 	11o11ou 	Scem 	Auqec  

SIZE: 	V G" 	ID 

ItAMMER: 	 ---  

FALL: 

Project: 	01.TV r.ueHTCAt 	 Sheet '~ of 
:Jilm7ncton, 	!tA 	 BOring 	No: 	3-75  

Project 	No: 	60121.61 	 Locallon: 	sCe  
Date 	Start: 	0/e6  
Date 	End: 	7i2)e6 	 Surtace Elev•  

Groundwate r O bs ervat i ons  

OATE DEPTH CASIHG AT STA81L iZ A TI0r1 	PER1OOi  

7/1/86 9.0' ----- Ovcrnighc. 	~ 

I 

L 
a 
n 

~ 

5.0'— 

!0 6= 

Cas 
bi/ 
ft 

Sample Strata 

Change 

8. 0' 

Sample Description 

aedium to 	fine, 	lignc brouin, silry 
sand vith gravels. 	(fi11) 

v 
o Z 
(l) 

_No. -- _  De 	th 
~P.._ Pen. Rec. Blows/6" 

'— 

— 

10.0 1  
Wt organics vith silcy sand. 

(moisc) _ --- 

i 

13.0' 

ight to dark broan, medium co iine 
ilcy sand. 	(vet) 	. 

-- 

_ 

I 

,I20.(7= 

l  

25.0-'— 

19.0' 

ray, medium co Eine, 	s11cy sand 
ith gravels. 	(vec) 

. 
Tecminaced ac 19.0'. 

i

— 

-_— 

w.r,r.,n, mu u. mL .nna tr.m ~ . wea s . rsst. w ilt . sae ~ 

Dflller: 	T. Comoulka 	 rmrcsiwtnaumn ~awwtt 	mrcsu.cnwnn.w..n  

Helper' 
 

 ,• i 	raa, no, 	 la . a.ts,r wu 

Inspeotoe 	B. childa 	 tI+ ~ 	 "~ ° m° 

Remarks: 	
(t) ;Io samplas nasded. 

Not es: 	 u Tw u®.nnutme ure ueeunr mt .nwtw.ce 0`0IIIIIIIr enwa tw" nees ra Iw  
ll mtu ttv0. Yt61w0 MYf a8Y NOC tG Iw OiLL1. x4MLl9 <f ttw{ .Y ae0tt cVIDiWat ltafl® W!w tyiw ..U. 	f.uctu.nant 	I  

la IW LflVLL 66 lw 00Y.WS116 mt KCW tma t® 6Mi Va6R9t Mse IWfO IeaN.mP i( tw tlri M.fuatMnft .a,( .rv.o,. 



TEST BORING LOGS  

.  

MILLERENGINEERING&TESTING.INC.  
~  

Project: 	„ rrI 	r'!e>,rr,J  

fJStminaron, 	̀IA  

Project 	No: 	o0321.nt  

Date 	Start: 	6/z715e  

Date 	End : 	6/30/86  

Sheet _ot6 
Boring NO: 	3`D  

Location: 	-  

Surta ce Ele v;y _ 

Casin-g_ 	Samoler  

TYPE: 	Hollou 	:cem auger 	Solit 	SDoon  

StZE: 	2 	tJ 4 " 	SD 	1 	3/8" 	1D  

IIAMMER: 	--- 	140 Aound9 

FALL: 	--- 	70 	+nches 

Grounowater Ohs ervat io ns  

OATE DEPTn  C ASinG ♦ T STA9iciZATiOta 	PERiO Gi  

6/30/86  9.0'  Ov.; rni, h c 	i  

i  
~  

— 
~ 

5.0'-- 

Cas 
bl/ 
ft 

Sampie Strata 
Change 

8.0' 

Sample Description 

S-1:Loose, 	light brovn, 	medium co 
fine sand with gravei. 	(fiii) 

S-2:Same as 	S-1. 	. 

S-3:Sama as S-1. 

S-4:'Same as S-1. 

S-5:Same as S-1. 

—~---{i 
~ 	I 
z 	III _No . 

S-1  

DePth 
0-1.5'  

Pen.  
18" 

Rec . 
12" 

Blowe/6" 
4-5-7 

- 

c_l 	n' 

—  S_7 1.0-4.5' 19" -- 

-'- 

S_5  0-7.  18" g 2-10-4 

10.0.'- 

S-6 7.5-9.0' 18" 2-2-2 

10.0' 

S-6: Peat, organics vith trace of 
si1t. 	(moist) 

i 

—  S-7  --- 9.0-to.5' 18" 5-6-13 ' S-7:Very dense, 	light to dark 
brovn, mediva co fine siicy a ~~e r).  
S-8:Sams as S-7. 	(tuet) 

13.0' 
 

_ .  

5-8  10.5-12.0  18" !8" 16-22-31 

15.0'-  

20.0= 

S-9  12-13.5'  18" 14" 50-23-27 S-9:Very dense, grey, medium co  
fine silty sand with gravel (uec). 
S-10:Same as S-9 	(uet). 

S-11:Sama as S-9. 	(vec) 

S-12:Wash. 	fina gravet, medium 
sand. 	(vac) 

. 
' I  

1 

' 
~ 

( 3 ) 
~ 

y-  S-10 13.5-14,4~  10" 9" 27-50/5 --~ = 

— 
—_— — 
_ S-11  20.0-21.5'  18" 9" 34-27-19 

25.0=  
S-12  29.0-26.5' 18"  9"  12-13-17  

	

is -+ui. r 	ss 	uu 	 .1  

Dr101er:  T. Comoulka 	 mauvtcoainMe'®w.wi 	Inrva.nreuu+._..._ 	 . 

A. 	̀tarcoux 	 o.+ 	'"'•'°+ 	 ;.. 	•..,,`a ,e 
Help®r: 	 l. a 	Wt 	 • ~a .ru 

B. 	C.hilde  InSpectOr• 	 ,,, 	 A• 	w.4 	 ~ 

Remark s: 	(1) Nigh blov count due to pushing pebble. 
(2) Changed to threaded casing w/3001b hammer ac 14.5'.  

 /3) tt-sh 	mater,j~a,l 	ftom sides of hole 	not bot:•om 	 --j 

	

NoteS• 	 ❑ tM t+a•t+a ~urta b I Wt 1fPalL#e ¢N 4V~M 1Mp EW~OYa NO4u w 11  nea9 W nK u.yHUW ~ rut t<.. ~ a. 	 I 

	

• 	 31 Wryi 10v6 	 1! +x8 culL p¢a3e a tbn! W wWe cCM,+.iob fO-eo Ll ~ lt ioemc .:aA. ,  

IR tW Idtll OI tM 	 PN Wl t0 Ule{C LKtiB tlua MM A6ffln( .+ iM IlM ri.b..atnutlt •a.{ r•ul. 	 , 



TEST BORING LOGS  

~~ _MILLERENGINEERINGSTEBTING.INC 
~ '—  

PrOject: 	',TTN 	C1fEs1+r6•  

:7tIm1n4eon, 	MA  

Project 	No: 	60321.01  

Date 	Start: 	6/27/ 8 6  

Date 	End : 	6/27186 	 1 Su rfaca 

Slleet,~—oI 'y 

9oring 	N O: 	3- '=  
Location: 	s ~c "-  

r_ _ 
Elev;  

Casinq 	Samnler  

TYPE: 	11o11ov 	Scem AuqeC 	S oltt 	S0 00 n 

SIZE: 	2 	1/4" 	ID 	t-7 1 8" 	ID 

IiAMAIEfl: 	'-- 	IG ~ 	onurvAc  

fAll: 	 30 	inChes  

Groundwate r Ob s ervat io ns  
DATE DEPTH OASING AT 9TABIlI Z ATION 	PER IOD i  

Fri,. ro  n . 9' .. 	:  

1  

L 
a 

_n_ 
10.0' 

40. 0'  

50.0' 

55.0' 

60.0' 

Cas 
b11 
ft 

Sample Strata 

Change 
Sample Description 

S-I3: 41ash, medium co 	[ine, 	bcovn 
sand vich gravel, 	(uec) 

S-14:----   

S-15: 	Sama as S-9. 	(uec) 

o 
z 

t .  

No.  

5-13 

Deeth 

10.0- ~ 1.5  

Pen.  

1 ' 

Rec.  

~'_ 

Blows/6" 

-- _  

5-14  35.0-35.5'  6" 0"  50  

_ 
' S-15  40.0-41.5 ' 18" 4" 66-44-24 

Terminated ac 42.7', 
bedrock. 

45.Q'  

—_ 

M1w(w Wa 	+uY I{ • KI. 4+N tp - lil. W IN • 1561. w ili - SOl1 

Drlller: 	T. Comoulka 	 croslememaY,s<..n~n 	utn®tnr~unw-=_,..a 

Helper: 	R. 	etatcoux  	. 	1-. 	vY~+ 	 •• ~ . 

Inspector•' 	B. Childs 	 o~ u uuY 	 n A a "°u"u  

emarks: 	(t) 	8ouldar cota at 36:.9'-39.0'. 	 . 

	

Ote$• 	 ❑ YN rmYtiKAttan IIMB OfYR[iOlt Itla YYpL+Yn sWWYY NYYIU Im L  Rraa u10 U{ tIYp+Y104 u+ E+ Js.Wy. 

	

[—N
~ 	 Il mIf! uvLL W®IAa oH LLlw MOt te rM WLL4, wtas RT YIMe .M u.OGf cCtlrtiow Oa+Yi 	.wG ,.cl. 	fl.u(mancnt 

IF tMd tlY86 0 tq BWHYt(i n0Y %CUB Wtl iD 41M4 1K708 2%M 1w088 H6HBt 11 tM IIIY N.WitKlu{ n6AI N4f. 



br;CwL  
I,st~ 

= 14e Pioneer Dr 	 SOIL EXPLORATION CrJRPORATION ' 3  roats St 
= Leominster. MA 0 1 453 	 ~ sn ~ a. Nrt 33060 

_1617)840-0391 	Geotecnnical Drilling and Groundwater Monitor Wells 	6o`1e82-3e01 

~ 	 rnrAr ~~~y 	 Date 04/15i3 8  

-- ,a•.+ES 	c 	i=Ei 	+'?L'f 	-0ti. 	1tAb ~ ..CHtiSETfS 

. 	BGP.iNG 	GW-31 	7rrcoa 	 Jate 	,, 	Date 	~ 	Drahng 	, 	 Haoroi 	~ 	 ~t 
I 	NG. 	L)EEP 	Ea ,- 	 ctan 	UJ/ 	1 ;88 	Ca^ ~ a l a! a 0 "/ ~ ?/ 88 	Foreman 	L ~ Z. 	._.,roa~ s! 	... 	j 

S am o l e  Data  So!I andtor bedrock strata descrlptions 	 j  

Samoie 	_ ~ 
Deotr .h - 	~ 

Blows 
_ ~enetrat~ on . 

- 

Pec. ~ Casmg 
Incnes Blows 

Per h. 

Strata 
Chen e g 
. Depth 

Vlsual Iden(Iflcauon oi Soit anoror Rock Suata 	
~ 

I 	. 	~'~-~" 	 ^'0 " 

' 	~ 
-_4_-_a _ 

	

,. Loose 	to medium 	dense, 	-i.ne 	S:aSD, 

	

trace 	inorganic 	si'_t, 	trace 	root 
matter. 

~_ 
~ 	 ~+-0 ' _ 	4 ' 0 " 

— 
--j-6 

- - , 	O r, 	6 	O  r 
~-~- 	-~-~"- 

-- 	6'0"- 	8 1 0" 
I 	_ 

8 1 0"- 	10'0" 

-_E_7 _ 8 	. 4 1 0 11 

Medium dense, 	moist 	to wet, 	rine 	SAtiD, , 
tr3.r.-A 	inorganic 	silt. 

9-10-13-14 

7-10-9-'-_4 

7  ~ 7 	 0'0"- 	12`0" 

	

0 "- 	14 	C)" 
i1 -.- ~ ---  

7-8-10-10 

7-7-9-10 
-- 

~ 3 	ir.'0' 	16 	0" 

r-r-- 	, 	— ~ 

 8'0" I---,--- 	. --r- ~— 

JI 8'0"_2J'0" 

2r, 	~ _~ 

25-36-3i-24 14'0" 
Verv dense, 	wet, 	fine 	to 	coarse 	SAND, 
and gravel, 	some 	inorganic 	silt, 	trace 
cobbles, 	and boulders. 

 ~ i 

- 
35-2A -23- 21 

1S-28-46-51 

~ 	~ 2 G i  ' 0 " 	20 ' 9' 
— 

49_120!3" 

; 	E 

_ 
j 

35 

~ 

i 

40  

n 	l 	22'Q" o 	23'0" 	14 min foot 

; 

	

25  

22'0" Refusal at 22'0" with hollow stem auger 
Run 	!/1 	CORED ROCK from 22'0" 	to 	27'0" 
Some 	fractures 	in rock, 	started with 
water return. 	Had total 	loss of water 
at 	23'6". 
Recovery 	25"/60" = 	41.60 

" 23' ~ 4'0" 0 	2 	10 " 

25'0' 	f i c 

	

25'0" 	9" 

	

26'0" 	10 " 
26'0" o 	27 ~ 	0 	11 

„ 

27'0" End of boring at 27'0" 
Set 2" STAINLESS STELL well point 22'0" 
Water level at 	7'3" 	upon completion 
Well Materials; 
1- 	2" end plugs 
1- 	10' 	x 2" STAINLESS STEEL screen 
1- 	10' 	x 2" STAINLESS STEEL riser 
1- 	2' 	x 2" STAINLESS STEEL riser 
I - 	protective locking casing 
1 bag- sakrete sand 
7 bass-silica sand 
1 pail-bentonite pellets 
1 bag-bentonite powder

emelit 

T~—  

~— 

Type of Boring 	Casing Size: 	 Hollow Stem Auger Size: 	61 	HSA 	& 	NX 	Core 	(2 	1/8") 

Proportion Percentages 	. 
Trace 0 to t0o/o 
Some 10 to 40% 
,and 40 to 50% 

Granular Soils (blowa per  
0 to 4 Very Loose 	30 to 50 Dense 
4 to 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Solls (blows per ff.) 
0 to 2 Very Soft 	110 15 Stitt 
2 to 4 Soft 	 15 to 30 Very Stifl 
4 to 8 Medium Stiff 	Over 30 Hard 

Standard penetration test (SPT) = 140X hammer falling 30"   
Blows are per 6" taken with an 18" long x 2" O.D, x 	1 318" I.D. split spoon sampler unless otherwise noted. 

Tne terms end percentages used to describe soil and or rock.are based ort visual identification of the retrieved samples. ® Moisture content indicated may De affected 	I 
;y ime of year ana water atld2d during the drilling process. i Water tevels indicated may vary with seasonal fluctuation and the degree of soil saturation when me JIII 	. 
borina was taken ® The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. ■  



Sheet x _ of __ 

14e Pioneer Dr 	SOIL EXPLORATION CORPORATION _= Leominster, MA 01453 
~ (617) 840-0391 	Geotechnical Drilling and Groundwater Monitor Welis 

23 trngalis St. 
Nasnua. NH 03060 

f 6031 882-360 t 

CPs't 	OLIN 	COP.PORATION 	 Date 	04/18/88 	JotNC 	S8—?38 	t  

Lccauon 	EA>MES 	STREET, 	WI'.MINGTO:d, 	."LASSACiiL'SET"iS  

i 	BORING 	GW-32 	Ground 	 ~ 	Cate 	 . 	Date 	 Drtlling 	 engJHyoroi  
N0. 	S1yqLL0yF 	E=ev 	 Stan 	04/13/83 	~mplete 0 <~' 4 / 88 	~ remar, 	M 	Z• 	Geologst 

	
M.  B 

I 0 Sample Data Soil andlor bedrock strata descriptions 
E 

; 	p  

~ T H 

Sample  _ elows 
5" uenetrauon 

Rec. 
Inches 

asing 
Blowe 
?er fl ~ 

Strata 
Chan~e 
Deoc  

Visual Ident i Fieaoon of So i l anolor Aock Strata ~~o~ Geptc [ft.; 

I  

~ 

~ 

I,L 

I 

1 5 

I  

30  

I 

5  

I, 

30 

35 

4 

_ 
i 

_ 

 

016 1,  

"toist 	to 	wet, 	fine 	S,1tiD, 	raca 	 j 

incrganic 	si'_t. 	 li  
I —~— 

' -;-- 

- — - 

-~-- 

8 1 6 1, 

Wet, 	fine to nedium SAND, 	grading to 
to coarse 	sand, 	and 	:ine gravel, 

trace 	inorganic 	si1t.  
I fine 

. 4'0" We T 	fine t Q medium SAVD, 	some inorgan c 
sil ~ 	some Yine 	to coarse 	ravel 	r 

15'0" 
es. 

End of boring at 	15'0" 
Set 2" STAINLESS STEEL we11 point 	15'0" 
Water level at 	7'0" 	upon completion 

 We11 Materils; 
1— 	2" end plugs 
1— 	10' 	x 2" STAINLESS STEEL screen 
1— 	5' 	x 2" 	STAINLESS 	STEEL riser 
1 bag 	— sakrete sand 
7 bags — silica sand 
1 	pail - bentonite pellets 
1 bag 	— Portland cement 

I 

. 

~ 

Type of Boring 	Casing Size: 	 Hollow Stem Auger S¢e: 	(* ~ 

Proportion Percentages 
Trace 0 to 11% 
Some 10 to 40% 
And 40 to 50% 

.. 

Granular Soils (blows per ft.) 
0 to 4 Very Loose 	 30 to 50 Dense 
4 ta 10 Loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Soils (biows per ft.) 
0 to 2 Very Soft 	8 to 15 Stifi 
2 to 4 Soff 	 15 to 30 Very Stiff 
4 to 8 Medlum Stitf 	Over 30 Hard 

Standard penetration test (SP'T) = 140p hammer falling 30" 
Blows are per 6" taken wlth an 18" Iong k 2" O.D. x 1 316' 1.11 split spoon sampler untess otherwise noted. 

The terms and percentages used to describe soil and or rock are based on visual identification of the retrieved samples. ® Moisture content indicated may be atlected 
by time of year and water added during the drilling process. ® Water levels indicated may vary with seasonaf fluctuation and the degree of soil saturation wnen the 
boring was taken. ® The stratification lines represent the approximate boundaries between soil types, the actual transitions may be gradual. ■ 



	

148 Piooeer or 	 SOIL EXPLORATION CORPORATION _ = I"eominster, MA 01453 

	

~ (e171 eao-esst 	Geotechnical Drilling and Groundwater Monitor Wells 

Sneet = _ .. oi "_ 

23 Inqalls S ,  
Nas^oa. PiR 0205o 

,603)882 360' 

G:e-,! 	OLIN 	~R°CkATION 	 Date 	04/18/88 	.:oo ~~ e. 	88-238 	~ . 	 r, 

~ 	 M 	T 	z' 	wIL:HINGTON, MP.SSACHllSETTS 	 ~ ~aaon 	_ 	5 S RE ~ ., 	 -  
'. 	BOPiNG 	Gw-32. 	Grourd 	 Date 	 Dete 	 Drllling 	 E'o'hyo•oi. 	~ 

'I 	N0. 	DEEP 	~~ea 	 Stan 	04/11/88 	Compiete 04 1 14 / 88 	Foreman 	'1 .Z. 	~ ec ~ ogs: 	̀=.E. 

: 	 Sample Data Soil and/or bedrock strata descriplions 

I o 	_ 	_ 	Sa 	;'e 	_ 
' 

	

	 C._em  .:. . 	H 	~, 	̀' 	 ~ 

B1ows 
Pene! raf!on 

Rec 
Inches 

Cas!ng 
Blows 
Per ry. 

Strata 
Chanpe 
Depth 

Visual Identification of Sc,  aneior aocK Siraia 

~ - 

~ 

4 i 

C5 

~ ' 0  ~—~ 
' 	I—  

0 6_ 	r  6 r ' 2 -0- ~ -4  0 rr r 6 ~ 

Loose, drv, 	fine SAND, 	trace 	inorgan:c 
s:1t. 

--- -- 

F rr -_ 	r 6 ,t - -4 _ y  — 

4 r 6 ,r -  —6,6,r 7-10-1.1-11 
4 	6

rr 	I 
"ledium dense, 	moist 	to wet, 	kiae 	S1ND, 
trace 	inor 	ar.ic 	silt. g r 	r,_ 6 	6 	8'6" 1  10-11-12- 	3 ; ~ 

8'6 	y0'0' 1  1. 	1"?-16 
Medium dense 	to 	dense, 	. ~ e 	, 	fi ~ e 	to 
medium SAND, 	grading 	„ 	

t~ Lne 	to 	coarse ( 

sand, ~ and 	fine 	gravel. 	~ race 	inorganic 
silt. 

oi10 
- 

U' ' 0 	1 ~=' 
-- 

7_:0-17-21 
---"— 

12' 0"- 	14' 0" 1^_-14-16-17 

15 	8 " 
9 ~-- 

~ 

14'0"- 	16'0" 43-40-24-30 14'0" Very dense, 	wet, 	light 	zrev 	to brown, 
fine co medium SAND, 	some 	inorganic 
si1t, 	some 	fine 	to coarse 	gravel, 
trace 	cobbles, 	ar.d 	boulders. 

16'0 " 	18'0" -- 
28-32-35-28 

20`0" 13-12-13-20 
i 

	
20  

21-16-47-20 ~ 	1'20'0"-'='0" 

 12 
II 	i 

22'0"- 	24'0" 14-21-34-30 22 0" Verv dense, wet, 	fine 	to coarse SAND, 
an rgravel, 	some cobbles, 	and inorganic ~— 

I 25-~ 31Z4'0"-25'i0" 29383313)4" 24'0" Ver,v dense, wet, 	fine SAND, 	some 
inor ar.ic si t, 	trace 	tD 	nsome 	f'ne 	o_ I 

~ 	30 

;71 	26'0"- 27'0" 	12 m n.( oot 26'0" Res"usal at 26 0" with holiow stem auger 
Run ll1 CORED ROCK from 26'0" 	to 31'0" 
Trace to some 	fractures, 	no 	loss of 
water. 
Recovery 44"/60" = 73.37 

27'0"- 28'0" 	15 " 
28'0"- 29'0" 	10 " 
29'0"- 30'0 	9 " 
30'0"- 31'0" 	11 " 

35  

40 

we11 Materia s• 1 	31'0" 

en 
r 
r 

End of boring at 	31'0" 
Set 2" STAINLESS STEEL well point 	31 1 0" 
water level at 	7'0" 	upon completion 

~ 
1 - 	2" 	end p u s  
1- 10' 	x 	2" STAINLESS 5 EEL scr 
2- 10' 	x 	2" STAINLESS S EEL ris 

- 	2` 	x 	2" STAINLESS S EEL ris 
1 	Drotectii e lockin 	c sin 
1 ba 	- sakr te 	sand 
5 ba s- sili a sand 
1 	oail- bent r,ite 	Dellet 
1 ba 	- bent nite 	-owder 

Type of Boring 	Casing S¢e 	 Hollow Stem Auger Size: 61 	HSA 	fi 	NX 	Co-e 	2 	1 	8" 

Proportion Percentages 
Trace 0 m t0 0ic 

Some 10 to 409-0 
And 40 rn 50% 

I  

Granular Soils (blows per ft.) 
0 tc 4 Very toose 	30 to 50 Dense 
4 to 10 loose 	 Over 50 Very Dense 
10 to 30 Medium Dense 

Cohesive Sails (blows per ft.) 
0 to 2 Very Sof1 	6 ro 15 StiH 
2 to 4 SoH 	 15 to 30 Very,  St;'1 
4 to 8 Med'!um Stitt 	Over 30 Hard 

Stanaard penetration test (SPT) = 1404 hammer !alling 30" 
Blows are per 6" taken with an 18" Iong z 2" QD. 	z 	1 3/8" I.D. split spoon sampler unless otherwise noted. 

The terms and percentages used to describe soli and or rock are based on visual identification ot the retrieved samples. I Moisture content indicated may be affec?ed 
 by time ot year and water atlded during the drilling process. ® Water levels indicated may vary with seasonal fluctuation ana the degree of soil saturation when the 

. borino was taken. ® The slra5fication lines represent the approximate boundaries between soil types, the actual transitions may be gradual. i 



UiUWE280M 
Proj®Ctt:  OLIB CBIXYW. CORtORAYIO N 	I 	o( 2 

	

yilainstoa, iG 	Bodng No:  GN-33  
Project No: 	927ia.oi 	 Location: 
Date Start: 	1111389 	f2 Snallo.  
Date End: 	111U/89 	Surtace Etev: 

GraudrsMr 
DATE 	DEPTH I C181NG AT I STABIL.JZkrON PERIOf 

AN ~ 

S-1: Drovn, ffne to coarse sand and 
grsvel s  trace of cobblas 

S-2: Sasr as S-1 

0 	 S-3: Sasie as S-1 

S-4: grow, fine to coarse sand 

Tersinated Ezploratioo ac 

installed Monitoring Vell 

R. Marca¢  

Heiper 
L. Love 

a. 9 WM909T 
1  e a9rt 
a. e rmwersr 
e ~s arA 
w41 wA0 

aBPYI'r ~SRmy 	 s~ 
s. e MM1~ 	 . 	+rtmi e. wo 
e• w iBm 	 unta w s'~ 
w. a ascworr! 	oat s ~ aw 
s.w m~ 	 .ua 	BB.roo 
a> rwrm® 

~  
~ Sse atcached shaet for Monitortng Yell installation 

REMARK& 	 ne 4rrrsrmsoa ua 	M 	n saeoun ar+wea sos rrrn 	rv se oaes~w wnvw uea 
af/~pqaeM.BaN WQNMD1a61011804Hp401#lp~ldf RRnnp141QBW~ ln~MlY.1Wf16Y9NPIela~dA 

__ 	 4~E 	newyQC6M WR4o 01MArfLlnliltYWTapPa~ erM4a8 	~ Y84 

e.a 	 4 



MONITORING WELL DIAGRAM 

_+ 1 
~+ 

T n 
® ri d 

.... _ ® A) Borehole DePtN 	20.0'  s  .. ...
. ..... B) Cower Pipe Stickups  z.s°  

C) Riser Pipe Stickupt  z.s'  
°. . D) Concrete Se6l 

• e . _ • °• e 

Thlcknesr  b. t 

e a . . ®. e • '' I  E) gentonitt Sent ~,,.~ 
a. .. .._. •s e a ThiCkfle5ip 	S°lnrry  8.5'  
.° 

e a s.® 
ea 
o• F) S®nd Pnefo 	BottOm oP 9.0°  °e 

•ee 
•• 

® °e• 
•• G) Dol'°ttlo`t 	etefy 8" - 3-3 4°' 

• e ° e e r. e • e a W Vettscreen Dinr ►eten Zev  l 
es° 

• a°° 
®e 

®`e 
ec 

• I) Veltscrten LtnptN  lo-o'  
• e p  • e 

y e 
 

Drtien 

	

I. 

_ 
Xazcoucc 

Helpen 	L• L~"  
Inspectaw 

ProJ`c{i  OLZN CHEMICAL CORP. Sheet 2 0f ? 
Wilminstoa. t4A  Dorin0 Nw 	GG-33  

' Pro,ject Na 	90718 . i veQ Na 

Instnllotton Datet  111 13/89  Surfnce Elevt 



: • ' 	i 

MN LER ENC~NEE~VG 81ESTiNG. M. 

PrOteCt: 	OLIN IXE]9ICAL CORpOgdTI ON 
Nilainrton, pi{ 

pr® ect N®: 	90718  i 	 2  
Date Start: 	1t /6 /89 

Date End : 	IIJItaq  

Sheej 	L 	Of 	2 

~rinQ No: 	OV-33  
Location: 

11 Deep  

Surtace Elev: 
Ca61n9 	SamPla 

TyP6 	 Plush Joint 	Solit Scoon  
Siye 	 4" ID 	 1-318" ID 

Hanvw 	--- 	140 oounda 

F'all 	 --- 	 30 inchea  

Gmundwater 
DATE DEpYN CASlNG AT STABIU?APION 	,  ,. 

LAOO Cr~ep ..,-_,  letim -~  
 , 

. 

Dopth 

CiS 
bi/ 
ri 

SARApLE 
~ 

µaW No. DOO Pm. Rec. Bf®ws/6" 

~ 
, 
Iintr 

- -4  

1 

26.0' 

S-1: Light brown, fine sand 

S-2: 8rown, fine to ®edium sand, ailt, 
gravel, cobblea 

S-3: grovn, fine to aoarse sand, littl 
cilt, gravel, cobbles (wet) 

S-4: Sae as S-3 

S-5: Sua aa S-3  

S-6: Sae aa S-3 

S-7: Sane ae S-3 

S-8: Irovn, fine to coarae aand, trace 
of eilt, saull aaouata of graval 

S-9: grovn, fine to ®adiva sand, trace 
of gravel 

S-10:Saea as S-9 

S-11:lfaa to noarae sand ° 
"emced ualua to 21.0'  
Cored roek 21.0-26.0' 

Inetalled Nonitoring Yeil 

8-11 

S-2 2.0-4.0' 24" 20" 12-12 

32-37 

S-3 4.0-5.0' 1 	12" 12" 37-65 

S-4 5.0-7.0' . ' 24" 18" 78-65 

77-70 

S-5 7.0-9.0' 14" 18" 28-39 

-64 

S-6 9.0-11.0' 24" 12" 23-31 

yg 

48-48 
S-7 11.0-13.0' 24" 14" 12-33 

S-8 13.0-15.0' 24" 10" 11-13 

16-13 

S-9 15.0-17.0' 24" - 14" 4-5 

_ 11-14 

S-10 174o-19°0' 24" 12°   3-4 

— 8-7 

S-11 19.0-19.4' 5" 5°  100/5^  

30. 

Yarmizated Eiryloratioa at 26.0' 

R. Harcoox 	 ~~y~ 	 ~yy~ 	 ~ 

° 	 6•! ~1v a0R 	 •• a b1I1GqH 	 11M4 	e Me 
i- e pR 	 ~ •V IWaI 	 tR*IL 	MN 

L. Lowe 	 e. e roe.uevn 	+s ua~eroa~ 	 eoxt 	aaA 
° 	 s ro mr 	 s® oeae 	 m 	a ao 

NOTES 	See attacbed aheet fcr Nonitoring uell inatallation 	 . 

REMARKS:- 	M aawarn~~m. u~ 	M 	a ewaw* ervae+ c~ r~ ,ww~ ,r. ~~ w.ma uwe. 
M/~na,RV6Ye WO[NMML ,Qt&f RYRf83MDUWtA WMRTqMiTRPBnOMMaPaLtD ➢a VWC1W1qRYMMIMn.~ 

M 	S~WVOZlAbY900REa616.9p®AOWIIMY ~YM<4MM 	 VRAflw9R 





GE®L®GiC l.®t; 	PROJECT:  OLIN CNPJIICAL CORPORATION 	®ORINO NO.  Gw-3j  LOCATION  Saa Pl.n  
_Vllslnaton. XA 

PROJECT NO.  90II0.01 	SuRFACE ELEV. 	 pEPTNS: 

DATE START 	11/8/g9 	COMPANY  NILLER ENGINEERING 6 TESTING 	OyERgUR®EN 
DATE ENp 	ilnsiAe 	DRILLER  i<. N,r,o,.x 	 TOTAL 

MEI REP Noae 	 WATER 

CQOW
I fNOLE P  I R®x~ ETON  I

OLITNI l00 ~ :AMPLES 
ES MIO I 	 rNYfICAL RCONDIT ON OF ROCK 	 ®FEEO

NG 

 ®Y/ATERR 	
. NOTEf 	I 

RON /1: 
Lifht gray, fina gralnad calc-ailiaate gnafes. Central 
ane Eoot aaction of cara hlghly fracturcd with no piecea 
araatar than 4" long. PoliLtlon trentia 30 degreea to 
hociaon[al, ae wldant with th5n (laae than 1/2") falalc 
layara. Scatterad thin falaic lntrwione randouly 
orianted throughout c®ra, lracture eub-horiaontal in 
central area, 45 dagre.oa to horlcontal in reeafning 
section of core. 

REC: 55"/60" - 928 	RpD: 38"/60" - 63% 

~ CORE LOSS 	

I  

REMARKS' 

CORE RECOYERY 
•c.F£ ♦ I ns I 



TEST BORING  O 
pMOCt  o11H aPS+ICAI, coRPOrana ~Nt -..  1 .  ~~ .- 

	

uilainxton. NA 	 nQ No: Gw-3A 
I 	 htlL1.EA 	STESrnIG,nIG maC. 	Profect No : 	90718.01 	 Lmatipry: 

II 	 Date Start: 	11117LB9 	®2 shallor 
Date End: 	ll 171s9 	Surface Etew. 

Sampter 
jype 	Hollov Stea Au¢er 	Sniit Sccon 

skm 	3-3/4" ID 	1-318" 1D 

Hanww 	--- 	140 oounda 

FOB 	--- 	30 tnchea 

t]LKjiiJV eK 

Mr-owsn M

-~ 1  

S-1: Brouc, fine to caarse sand, 
8raval, cobblea 

S-2: Sa®s as S-1 

S-3: 8row, fina to coarse sand 

S-4: Saw aa 5-3 

ieninated 6cplorati® 

Installed Moaitoring uell 



MONITORING W LL ®IA RAk1 

®} ® -
T 

~ 
- ~  _~ 

A) Borehote Depth+  20.0'  
... B) Cover Pipe StBckupa  2•5'  

C) Rtser Pipe Stickup4  2•5'  
.. . . . °.'. D) Concrete Sedt 
. . 	._. ...._. e . .. T 	esr 6 ,. 

N, ..°..a.. °:. E) BentcNte Seal 
a• ... 	_ em .. Tbcknesm 	slurry  8.0'  
•e 
. a a•®. 
ss 

m• 
. e 
ee  r® 

g~® 

SanN  
J 
 PaW 

~® 

 H49Lto3 to 9.0 1  
• e._ 
a ° e °• 	_a 

e s 
.e G) $orehf5le ftiRPr teC4 S °  3-3/4"  1 

,`, .®. 
e m 

°• o  W °Weltscreen Diar►sters 2a  
I) Weltscreen Length+  lo.oe  

sa e• 
® w s 

'm' I 	!0*1 
~ 

Drl1tW  A. E(rrcoiu  

Helperw 	R. caanoa  

jHSpect9fY 

Projecta  OL1H CHEP4ICAL CORP . Shtet 2 of 2 

kHlmineton. P4s  $d°kf® No.+ 	a-34  

— Pro,Ject NoJ

tnstatt®teon Dntee 
09 718.01  _11LILW 

VeU NOet  f2 Sha llov 

Sdx•face El®v.& 



ProjeCY:  OLIN CH1741CAL CORPORATI ON Sheet 	1 	o(  3 
. 	WSlainaton, NA 	Wng (Vo:  cw-3 '1  

~ 	MAlER 	6TESTM._M. 	PPojeCtNo: 	90718.01 	location: 
Date Start: 	11/I4/89 	 f1 Deeo  
Date End: 	I1/20/89 	 Sur}ace E9er. 

Tnye  

SjZe  

Hwnrrw 
Fal,  

Caalny 	Sampler 
Plush Joint 	Snlit S000n  
4" 	Tn 	1-3/8" 	ID  

--- 	140 aounds  

--- 	30 inches  

Ge®ur4waW  Obsereatwo 
DATE DEPTM CA$1NG AT STABII.IZATION PERIO® 

C on Coa letion 

Doplh  

Cat 
b1/ 
! 

$AMPLE 
Strab 

40,0 

No. Deplh Pwk Ree. Bsows/e" 

U-2. 	'  24"  6" 4-10 S-1: Light brown, flne to ®edium ssnd, 
little silt, so®e gravel 

S-2: Same as S-1, sooe cobbles 	. 

11-15 

S-2 2.0-4.0' 24" 15" 12-28 

60-48 

0 

1 	I S-5 1 8.0-10.01 	24" 1 12" 	1 45-46 	1 

S-!: Sara as S-2, pushed cobbie - no 
recovery - sawle frau auger 

S-4: Drovn, fine to coarae sand, gravs 
cobblaa-boulders 

S-5: (vat), brora,fine to coarse sand, 
gravsl, cobblee-boulders 

S-8: Sar as S-S 
• 

S-7: rins to coarse und, tracs of 
flna graval 

S-8: Sane as S-7  

S-9: Saae as S-7 

S-10:Sar as S-7 

S-11: Sne a S-7 

a 

Odkr 	R. Narcoa  

R. Gagnoa  

WAPOCkr 

N®TEVk 

S-12: Saae as S-7 

Cored reCk frol 24.5-26.0'. 	Lost 
greas• fltting fror core barrsl. 
Rollar corad to 2b.0'. 	. 

Cored rock frm 26.0-31.0' - 8oulders7 

saart 	 ur 
0- [ WM90Ii 	 B• a tMVVo= 	 nbR 	®. W 
s. r sort 	 e.» ~aa` 	».aam 
a- s Me9¢Ye9W 	 ».s UIDWGfQ 	SoYa 	a.ann 

e1R 	 81.20 sesY 	 AND 	a.aw 
»-s w•n 	 r ws~ 

' 	• 12.0' palled augen out and advanced easing 

Sae attached sbat for Monitoring Wall insta11at1on  

REMARK& 	m sRmwcwtE uo® _vL . 'K_ ...,....  T[ a0~  S+W 
	

~~. ~:, ^- ~.~ -s-~ -~-•-•~r s~ 

G:.i~ 



U :.• 	. 

 ProjeCt:  OLIN QiFMCAl. CORlORATION Shpt 	2 ot 3 

	

WS1alnRCon. MA 	Boring No:  W-34  

	

Mq1,ER MFEUM4 & TESTthG. M. 	Project No: 	90I1e ol 	Locatlon: 

	

—`—~ 	)7at! Start: 	11/16/89 	 ®1 Deep  

Date End: 	11/20/89 	Surface Eler. 

CaWN 	Sampkr 
Type 
	Fluah Ioint 	Sclit 3coon 	DAjE 

stm 	 4" ID 	 1-3/8" ID  

mmnrnw 	--- 	160 oounde  

Fog 	--- 	30 Snches 

;j_'lt~  I EO—M?i Tre7_`'i 

l lI 	; --~ 

Advanced casing to 34.5' 

Inatalled Nonitoring Gell at 37.0' 

Ses attachtl shaet for Monitoring Ycll 
installation 

Ki-I 

1 45.0 1  

55.0' 

Fl 

C. Me.nti.a 	 O1rWa4 
. 	° 	 •- e  v6m. sYT 

e>e" 
®. a wnL4M 

I ~  R. Gaanon 	 ®. e m®,werw 
. 	° 	 ®. w avw 

 n.s wve I kopocftr 
M.r rowowr

UKAR  

• ® oase 
r wn~ 

~ 

Mao 
nwy; e. ~on 
vrtu: ro.wo 
ro r.ma 

REMAPJM'..... .—._..... M s4MiAT884 UH 	M 	R!'A9dRV ETd~ O.1`N@ 	WT ®~ YRW IN~ 	 I 
RIAi W[®B e84~ M M DALL IQf36T l\!3 MOI14A fA~ W M R1R0 ~ M eq~ l W t 91EnYfl0~6 M  M 6ttlB ~ 

M 	RAWtlOG.1AMi00T1lAP6CTORtWAi1bRVR8BPf6TM1 ~ 	 MRLLVa 



• 	,• • 	 e ~ 	• 

®1 ®~ 

..~ 	 .'.°. 

.. 

.. 	.. 

....—. 	.. 

.. 	.. 

r, ....—. 	.. 
.s 	ea 

.. 	a• 
.ee. 	•s 
.. 	e. 
•..e®• 	.. .e 	.. ... 	_. 	.. 
.m 	se 
•...®e 	.s 
.. 	s. 
.... 	•m 
.. 	.. 

_ 

T T i 

~*t ~ di  

® A) Borehote Deptiv 3~ 3.0' 
B) Cover Ptpe Stickupi  z.s'  
C) Riser Pipe Stickupi  2.0'  
D) Concrete SeQt 

Thickness+  
~ E) BentoNte Se®t 

+ Thlckness slurry  19.0'  
11 F) S®nd Pacio 13.o° 

r) Borehote Dt"etem  w°  
M Vettscreen Dt®neter+  Iee  
I) Vettscraen Lenpth+  12.0°  ® ~ 

~ 
PPOJtcts  OLYN CHHMICAL CORP . 

S~ ilminaton. MA  

ProJect Na  90718.01 

Inst®t(ntm Dott ,  11 20 
m.,. 

, 	. 



GE®L®47IL+  L®G PROJECT:  OLIN CH ►2tICA1. CORPORATION  
}IIJALnaton.. NA  

BORINf3 NO.  Cu-34 	LOCATiON 	See Plan  

PROJECT NO. 	9071N601 	SURFACE ELEV. 	 DE®TNS: 

N~L.ER 	 EV(;• Z;g 	
~~~  

~ DATE BTART 	11116189 	COMPANY  MILLER ENCINEERING S TEST[NG 	OVER®URDEN 
OATE ENO 	L: /an(ao 	DRILLER  S. Naren"" 	 TOTAL 

~ MEI REP Nona 	 IMATER 

TYME S 
f12E Op 

NOLE 

COf1E 
NECOV 

ENY % 

ELEVA• 

TION 
DE®TN 	LOO 

[SAMPLES 

~'~~ 

TEETNN) 

CLAEEMN:ATION AND 

'NYfICAL CONDITION Of ROCK 

OROLLINO ®ENAVIOR 
NOTES 

FEED WATER 

RUN al: 
24.5 	Uppar 10" amadlu~ grainad non-foliatad gabbro. Belov 

10" gabbro saction, ta a bighly fractured area vlth 
numarou® gravel-aita, vaathered rock fregsente. The 
uppar 6" of tha fracturad sone cwpoaad uf a bleck, 
fina srsvel basalt. pragrnted roek consiste uf a vide 
variaty of ianaoua cwipoaitione. 

R6C: 36°/66" - 55% 	RQD: 12"/66" - 18% 

CORE LOSS I REMARKg' 

CORE RECOVERY aNapT 1. fl• 1._ 



TEST BORING LOG  

~ 	
. •~I~-'~ , 	. 

	

• 	:. 	
. 

~~ ~- _ r ~._ . x 	 . ~ .I~ - 	. 
. 	 .- 

a 	 ~ . 

	

cowng 	samplw 
Type 	Holiov  5tm euser 	Sslit Ssoon 
	 AT 

,Skm 	 1-1/6" PD 	1-3/8" ZD 
	

0 

HwmTww 	--- 	140 oounds  

Fal 	 --- 	 _ 30 inches 

as 

FiIA S-1: Brovn, ffna to nadlua sand, silt, 
trace of `ravel 

S-2: Sassa as S-1 

S-3: Broun, flns to asdiva sand 

5-4: Saae as S-3 

Yerninatsd Bzploratioo at 

Enstallad Monitorin; Yell 

Drbw. 	[. Marcous 	 commm QQwwrMPCx arwwq 	~ ~ 
•. i 1T1A'pq 	 e- i WMIQOi nWR 	e.V% 

~~ ~ s.  [. ~.aanoo 	 <- i ~ i4R/ 	 M-i m 
' 	 e-WanR 	 s-®CMa Awk 	9f W 

ww 	 :. ~a®M 
WUPOCior  

NOTES 
Sas attechad sheet for Moaitorin[ Well Installatioa 

M~ssrtra Vaa 	na 	n soutwa •m~W sR D~s ~ wa ss 	®t~ uea 
r 	rwvarveetrr,rer.,sa.ato~unumaoamerrows*a~oMVwtsoao~n~ttwnasamu~a 



Tn y p.  

T  v 

~ A) Borehole Depth+ 	20.0'  
B) Cover Pipe Sttckup+  2.5'  
C) Rtser Ptpe Stickup4  2•5'  
D) Concrete Sedl 

ThKimess,  6"  
E) 9entonite Seot 

TWckneso 	s1uPry  7.0'  
F) S®nd Pnd* 	sotcom co 8.0' 
G) Borehole Dt 	etera" }®} 4° 
W Vettscreen Dt®neter+ ~z 
I) Weliscreen Lenpth+  lo.oI  

e~ 

n-  ~ 

_U 

•e 
•e 
.• 

1 ♦ • 
.. ~ 
P°. 
se~ 

~ .. 
•e. 
,e. 
„ • 
.• 
„ • 
., 
,ee 
°e 

♦ s, 
.. 

s.. 
. • 

se sl 
ee I  

.•I 

0 

• • e 

•°• 

•°° 
.. 

e a 
e s 

• • 
• e 

e m 
• a 

e • 
e • 

a m 
.. 

• e 
e o 
• a 
• ® 

• e 

'0 1 

~ 

Dr(j`ry  R. MaYcota  

}ktpltv  R. Gagnon  

Inspect®n 

ProjeC ,*a  OLLN CHEl1CAL CORp  
Wilmineton, MA 

Project Noe  9071801 

Instntt®tbn Dater 11 2s 



TEST BORING LOG 
Profect:  OLIN CNF?tICAL CORpORATI W Shegt i Of  3_  

	

Vilain8toa, Mg 	Wn9 k®:  Gu-35  
Project No: 	90718.o1 	 Locatjpn• 

®ate Start: 	it r2L89 	 rl Daep •  

	

®ate End:  —>> 178/aa 	Surface Eler. 

om 
1 11/28/89 1 	9.0' 	1 	-- 	1 Ooon Cosnletian 	I 

l:8•P 

F~~~ 

PorL R®c sows/{" 
Strahl 

24" B" 0-5 

12.0' 

5-1 

24" 12" 6-8 

7-9 

24" 3" 7-7 

2-4 

24" 12" 3-7 

10-19 

' 	24" 18" 20-36 

38-4 3 

' 	4" 12" 23-64 

- 300/2" 

' 	24" 10'1  17-33 

20.0° 

41-64 

24" 12" 20-85 

4 -4 

l -26 

29-4 7  

24 " 14 -  

24"  

26.0' 

18-26 

24 "  12"  

19-29 

° 	24" 12" 10-13 

26-18 

' 	24" 6" 19-24 

43-30 

' 	24" 12" 26-54 

S-1: Brovn, fine to sediun sand, 
silt, trac¢ of gravel 

S-2: Sase as S-1 

S-3: Fina to ®edius sand 

S-4: (wt), brovn, fine sand, silt, 
fiae gravel 

S-5: 8ar as S-4 

S-6: Saar ae S-4, aoaa cobbles 

S-7: Gra7, flaa to cwrse saad, fiae 
8rna1 

Sar as 5-7 

S-9: Sar as S-7 

S-10t Saau as S-7 

S-11:Brow, ffns to coarse sand, 
RraBal 

S-12:Sare ae S-11 

S-13:Sasie as S-11 

S-14:Sau ae S-11, cobbles - bouldere 

S-15:Saar as S-14 

DrOW.  R. Nartan  	p...nw 	connowsAm esDrrtaw+w wam 	~ 

f. s WNeaFY 	 a. a vOrclna! 	 iMOa !. Ia 	i 
D 	a eART 	 a• e u1~ 	 utf4E re. Oa 

R. Ga99aa 	 a. e YB)BYasaT 	 M.i eaLeYOi' 	 8D8/: a.>mM 
' e. ,a s9Y/ 	 e. a aei! 	 MM •- atA 

na9 ,ew 	 o ~D~ 
I 

NOTES 
See attaebed shsat for Mmitorin8 idell installatioa 

REMARKS:' M a~s.v.soa um 	M 	re 	aero~+ aot ~~ u.v ■ 	rtm u.a . 
~ww[E61uMEpMMaL~faATTY9NqU~fACGP'~iR>TO.adMYNStlIDOf RICabTOaFMlR6p 
M 	laW®aRAND.JlRnnia6RCfONPWW41P~ iFl~RATMM 	 ~Wa6 



:.- 
	 . 

NII1B~ 	S TESTM• W. 

PFo'@Ct 	OLIM QaICAL CORFORATI OM 
Wilaington. MA  

Pr®jeCt No: 	90718.01  
®,jg $ta(t: 	1 L 21 /89 

®84e End: 	11/28/89  

Sh" 	2 	d 	3 
B®Fing N®:  CV-1S  

_ 
/1 De:p  

$uifacQ QQV: 

	

cuing 	SampleF 
Type 	 Flush Joint 	Sclit S000n  

sizf 	 4" I1)13" ID 	1-3/8" ID  

Hamffww --- 	140 oounde  

Fal 	 --- 	 30 inches 

Groundwsw  Obswvasom 
DATE DEPTH CABtNG AT f STAWUZATI®N PERM 

gi 

	

ti_c,w* 

Encouncered Doulders at 26.0' 

Drove 4 ^  casing to 35.0' Refusal 

Cored frm 34.5-36.5' Teleacopad 3" 
casing io 36.5' - Spm casing through 
bouldera to 36.5-39.0'. Final depth 
of 40.5' Rafuaal 

Attopted to vaab out - last vheel off 
roller cone - notifiad Mike 6oLt 

Inatallsd Monitoring vell at 40.0' 

Terzinated Ecploration at 

65.0' 

Kl~ 

53 

o w,P~ ,,... 	 ooalmwoowKtrs+M~.M 	mrri~ 	 u® 

a. e aors 	 a.v mas 	 umc w.ao 
A. raenoa 	 a- a e♦:etaefi®i 	 b-a e®4WOiW 	 bE a-1M 

' 	1l. b® 

kopoctor 
~B.S w10 	 i Mv~eB 

NOTffi 

RE 
	 M flM10YiRPt 4lEt 	M 	tt 	lMhB! ®0. 9'If W 	Wt ! QMWK 1F9lA 6lYl 
 ~WR~ Wffi NINFOMLwMOA4AMaMq V$eM~StOP®ONMBCN91AOiNR1Wi1@tMMLL~BLCL 

.... M 	mWYnmwanrnmea ~osa~eaAwawr~w~ar®tM ,ar 	wpWm 



MONITORING WELL ®IAGRANI 

® 

 

T } ®} _ m  
® A) Borehole Deptiv 	40.0•  

`°• — .°. B) Cover Ptpe Steckupt a.s '  

D®  °— . . ••••"' .'<° C) Rtser Ptpe Stickup i 	a•s'  

° a s "—' " 
° • 

 D) Concrete SeQt 
•.e. 
e a 

ea Thkimesw 	 •t 
H 

.s..r• 

e°.•r. .a °~ E) BentoNte Seal 
e. 

• • • 
.. 

_ 
e• 
• • 
.. 

TFdcknesm 	si„n,. 	aZ.L  
•°°°—° " •e F) Sand Pado 	sotLa. ro as.o°  e. 

.. 

... 

®. 

.. 
C) Borlhol! Diametem  I" ea®in¢  

a e'. •®. °e`1 M Vettscrlen Dtanetlrn 	a°  
•.. °. • T) Wettscrlen LengtM 	UC.  
s• ee 

s!S 

A. Harcaa  

Kelpetw  a. Ga~acn  

tnspecton 

ProJec -b  oLYN cxEMacAL CoRP . SF1eet I of I 
WilminSton. lNA  aorhg NqJ 	GW-3 5 

ProJect No.a 	9071b .®1 vetl NOi 	p ~ 

tnstattation Datee -ULLU-81 Surface Etev, 



47EOLOVIIii LOdI PROJECT:  OL1M CNOQCAL CORPWUTION  ®ORIN® NO. 	cu-39 	LOCATION 	Saa Plan  
.  - 	lra,ineton_ Nd  

PROJECT NO. 	9071e41 	SuRFACE ELEV. DEPTfiS: 
pM1BiEM1IG9Nl$7  DATE sTART 	.~1/al/N9 	CiO1e1PANY ~(jGLglt ENGINEENING 6 T{gTIMG 	OVER®(DRDEN  

_ 	 ~"~'® DATE ENO 	j1l2t/Ba 	ORILLER  a_ wrr ~...<  TOTAL 
^ ~ PAE1 REP  Nnna  WATER _ 

T[ ® CO2 ~~•[s  CLAl~1lICATION AMD IMO ®[NAVIOK 
V [LEVA• ~IrqN Lpp lOII 

~NYfICAL C®NOITION OP I10CK 
F!r!z'—LE'

D 
NOTE! 

 TN)N TEfTMiO MDATER 

4M ®lt 
34. 	1 	P1ne gzalned >  vaahly foliatad, tvo~1ca granita. 

Praeturing L sub°horiaantal ae vidaly apread 
(graater than 9") Little oxidation evldant in 
fracturaa. 

RECe 23"/24" - 961 	[QD: 20"/24" ® 83% 

guN ®2: 
Light gray, fine grafnad ca1C-eilicata gneiea. Core Ee 
highly fractursdvith no section® greater than 4". 

gEC: 30"/30" - 100Z 	gQD: 4"/30" - 13% 

39. 

CORE LOSf I REh1ARKS: 

CONE RECOVERtl 
®NEET ~ OP i 



~ 
, Project OLIN  C . y.. 	ww P  , I 	.' 

~~ 

.~ 	 .~.. 	- ~ 	 E~gg4. . . 	.. 	 :. 	 . 	~~ . 
:... . 	 . 

 

Date Start: 	11 	 :. 
s:. 	, .. 	

... 	.• 	
. . .. 	

~ 

....,. 

T" 
She 
maww 
Fad  

catiN 	Sampler 
@lush Joint 	9nlit S000n  
4" ID 	1-3/8" lA  

--- 	140 oouads  

-- 	30 lnches  

GroundwMw Obserivionig _ 
®ATE DEPTH CASIAK3 AT STAJM61ZAT1®N PER1®® 
11/16/89 3,01 L~ ~O~on  Coeplatioa  

DeA 

dR 
bl/ 
t 

SAMPIE 
~ab 

Hobs No Psn Rsa ®bws/t" 
0.0-2.0' 24" 18" 1-1/12" 

Z and 
S-1: 6" dark brow topsoil vith leaves 

raots, yallov-brovn, flne to 
medius eand 

S-2: Yellowbrovn, sediue to fine saad 1  --- 
c-J J_n-n.0' 24" 21" 4 

n 

§A' 	 I 	0 S-3 1 ,4.0-5.0' I 	12" 	 1 	12" 

7.0-8. 0' IY12^ _59-68  
9.0'  

9.0-11.0' i2A-1 24" 12-14 

21-21 

11.0-13.0' 24" 7-9 

14-1g 

13.0-15.0' 24" g" 11-19 

22-24 

~ o n 

S-): Yallov-brow. fina to coarsa 
sand and graval, bouldars 

NOTL: flitting bouldars - toot noct 
sa;ls at 7.0' 

S-4: Talloa-brow, fiae to coarsa 
smd and graeai, boulders 

S-5: Tsllav-broma, wdlun to fina 
wnd, trace graval (NOTg: Sand 
started to blov fa augers) 

S-6: Seae aa S-5 

S-7: Saar as S-5 

NOYE: Sand bloving in augare - no 
aawplae - dovo to 19.0' ° 
sviteb«1 to easisf 

S-g: Taliw-browo, fiae to coersa 
sand and graval (poor recovery - 
roct stuck Sn.tip of apoon) 

S-9: Tallowbrom, flne to coarae saad 
little gravai  

S-10:Orange-brovn, fins to coaree sand 
end graval 

Odkr 	N. 0'Aebres8"  

K. Saitb 

5-11: Oray-brow, fins to toarse 
gravel nd boalders 

NOTC: Kapt hltting boulders 

sand, 

- oo saapl 
Dtoo  

dovo to 29.0' 
29.0' 

r 	na to coarse 

aaeraso~t~r asrmv wr 
S. t<swvr e. ~ wvuoor rnM 	•.w 
B.  s Ort ~ . r eeWl UME 	q.'e 
9. e aBafLRN a-s ealYe®N sY 	■ .e® 
e-a RM s-® nMt Mi 	i-w 
e-s ww r w~ ow 

MOTO 	Ses attacYsd sheet for NonitoringNe11 installatiw 
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:,.. 	.. . 	~ . 	...: 	
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..... 	 ' 	 i, 

D . 	 ~ .. 	_. 	.. 	....  

1'~ 

Sbe 
Hanwner 
Fal 

SempNw 
P luah Joiat 	52 1Lt S000n  
4 " ID 	 1-3/8" 	1D  

-- 	140 oounda 

30 inehea 

_ 
DATE GSBk~ AT ST ABILIZApON pER*mo 

Doplh  

Ga 
w/ 
R 

SA&BPI.E 
saat. 

No%g McL Dopb Pvd Ree. 81atn/6" 

33.0' 

Gray-brow, fina to toarae sand and 
graval 

35.0' 

vc 	c. 

NOTg: 	Pas1ag drivfng real hard at 33.0 

S-13: 	Cray, awdiur to fina wnd, litt 
to som 	ailt, little floa graval~ a 

c....-w ... -.... .. 	u a. - - 	6' 11" 11" 11 - 50b 

VM 01 36.5-41.5' P.ZM9ffi: 56" 
Cora 21:a per/foot 
10:-7:-6:-9:4: 

gottm of Exploratioo at 41.5' 

IIOYC: laiad out eora 6ola frm 
36.5-37.0' 

Plaoed wll pofnt at 37.0' - fillad 
tore mia vlth eand aod hantonita 

_AOSE: Mada atter,pta (11 at 26.6' daptb 

and B2 at 9.1' dapth) - bouldars. 

Odkr. 	 ~ 	 'm 
e- e wwwwa 	naoa a.wa 

[. Saith 	 t•' Wa` 	 °' w vs 	 umt r. t` 
.- 6 a®ILan1M 	 r-s a9eWOa~ 	 tl:+t s-afa 

' 	
t 
-tl snW 	 af.® aHae 	 M@ 	s-!M 

1-9 wM 	 ► M/oam 

kopocwr- 

NOTES 	gOTE: Saapla 13.0' had grean color to lt - drilling vater durfag roet eoring wa greaa 

~ l 
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A) Borehote Deptiv 	37.0'  

B) COVer Ptpe SttckUpt  2.0'  
C) Rtser P(pe Stickupr  1.51  
D> Concrete Sedt 

ThKimesv  1.®°  
-~ E) BentoNtt Seat 

Thlcknesip  22.0 e  
F) Snnd Pado  14.0' 	_  
C) Boreholt 	eten  aae  
M Vettscrren Dl®r ►eter+  2 B  

A d/ttiscrten tsrnCtM  lo.®e _U 

.., 
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e• ..e_. . . . 
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ee. 
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ee• 
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ea. 
ee 

.ee 
ee 

.e•I.. 
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ese 
e• 
..e 
e e 
ea. 
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aee 
e. 
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• e . 
. e 
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Y . a 
l a e 
h < a 
.., 

ea• 
a. ~ 

... 

.., 

,.. 

... 

~ me 
e+.• 

~ . a 
s.a 
. a 
e ® 0 
e• 

a s p 

9 

"lery  K. D'ArbT06i® 

Htlpen 
Insprctav 

Projecb  otax.8n•sx .A ..oA.v  Shtet 3 oI I 
tiilmington. MA 	'orUg Plol  GW°36  

Pro,Ject Na  90718. 01 	Vetl Na+ 	GW-36 

Instatlatton D®tee  11016089 	Surface Elemo ® 

® 



	

GEOLOGIC L®G 	 PROJECT:  oLfl1 Geftrcu. 	 DOR9NO NO.  m-36  LOCATION  see pgam•  
YiLlnnton_ MA  

PROJECT NO.  Mllg.al 	8URfACE ELEY. 	 DEPTNS: 

	

NLLSi  ENGW*EFAW W. 	 DATE START StlB(g9 	COMPANY  nuler eagiaeerlag a Teattn g  OYERBUR®EN 

	

~ 	DATE END 	ithj/g4 	DRILLER  H. D'Mbruslo 	 TOTAL 
MEI REP 	 WATER 

fAMPlEB 	 . 
CtASStt`4CATION Ad1D 	 OpILtIpG ®ENAV1Op 

itZE Of pECOV EIEVA- DEPTIB LOG 	F~ 	
MOTES 

idOLE EpY % TIOM 	 TEST4IG 	 ~YS/CAt COp01TtOM Of FqCN 	 fEEO 	WATEp 

Dark gray to bAack s  flwa-gralaW calc-s1lYcate gnelas #  
falaic tntruslona oriawted brlrostslly. Core aoderate- 
ly fractuced thcoughout, bat kdsk iqD and recovery. No 
oxidatios on fractured snrfacss. 

iecovary: 56" 	RQD - 5["156" - 91E 

4/ 

_i  
0 
-i 
D 
r 
~ 

CORE COSS 

CORE pECOYERY 

~ 

87iEE T —OFF — 



iAG®L®6a0V°  l.®G PROJECT:  OLIN C®Q9ICA1. COMOMTION  

~Palneton, MA  

AORINQ NO. 	Gid_))  LO~.° ATBON 	Sea plan  

PROJECT NO. 	90lte,01  BuRFACE ELEV. DEPTNS: 

~~   QATE $TARj COMPANY  n1LL8& @7CINHERINC 4 TESYING 	OVER®()RDEN 
QATM ENQ QRELLER  M. D'ambrosio  TOTAL 

ME0 REP Non• 	_. _ _ 	. __ 	 WATER 

I MNOLE p  I E Y~~ EYION IDePTH
~ 

LOO I Y sT MO I 	
INVlICAL CONDB ®N Of NOCK 	 ®pEEO~®  ® WAYERp 	

. NOYlf 	~ 
ww ®at 
Oark `ray to black, fina grainad gnalo. Doainant 
foliatim appraaf>tately 30 da`raaa troa horlroncal. 
talalc layarin` avarapa 1" thick and la abundant 
throughout cora lan`th. Natunl fracturaa are 
oriantad approxf"taly 40 da`raaa to horisontal and 
hava an avorasa apacins of appsoatarcaly 9 inchea. 
Some fracturina apacad cloaer, eapecially tovard 
bottos fo ccre. Lover fraeturae axhiblt orldation 
more than uppar fracturaa, indicatin` greater 
fractura flov at dapth. 

Fracturea do not ahov prafarred orientatlon relwtiva 
to foliatian. 

NSCe 56"/60" - 932 	RQD: 32"/60" -)0% 

CORE IOEb 
	
~ 

COKe NECOvENY 	
_ 	 •He[r l.Op 1. 



~ 
b.  TESMNG. W. 

pMftt 	OLIM CIIafICAl OON?OBA)I OM 
Yilrlostos. MA  

Pr®~8~$ ~ 	9o718.01  
Daf® SfArt 	11l8189  

®et1 Hnd: 	t t 11 i/84  

( 	of  -L  
80ring  N®; 	Cy-38 	~ 

. 	 I  ' 

!, 

5uriacQ Eter 

	

caskv 	Sampix 
T~ 	eolLov Stea Aoaar 	SoLtt $0000  

iShe 	3-3/4" ID 	1-318" ID  

li0 oouads  

Fal 	 — 	 30 latbaa 

c 
DATE DEPTH CASM AT STA81L1XA}ION pERFOD 

11 	13 89 6.0' -- Cpon CowplstSoo 

R 
a 

-2 1 	2.0-4.0' 24"  1 	1" 1 	2-4  

8-8 

~ S-3 4.0-4.5'  

S-3A 4.5-8.0' la" 12" 3-4 

5-6 
S-4 6.0-8.0' 24" 24" .10-19 

19-26 

' S-5 1  8.0-10.0' 24" 24" 1 	6-7 

9-15 

5-6 10.0-12.0' 24 0  24" 21-17 

~ 

22-20 

S-7 1.2.0-14.0' 2N 24" 4-5 

y - 
. S-8 1i.0-16.0' 2i" 24" 6-9 

I 	I S-9 1 17.0-19.0' I 240 	1 	18" 1 20-33 	1 

S-1: Brown, flne to eoarss sand, 
little graval, fi11 

S-2: Saae as S-1, rock in tip of 
0 

S-3A: Broea, f3aa to rWim peaty saad 

S-4: Brorn, sediia to flna taod, trac 
graeal 

S-5: Sos as S-4 

S-6: Saa as S-4, saad bloerinB !s 
au=are 

S-7: Orayish brwan, flae to rediiu 

~ Grasal la tip of S-3• Sau aa S-7  

1®st 1.0' sasqiSnS, due to saod 
blovSng fa eo6ars 

S-9: Brouo. fiw to coarsa sasd, sra.r 
asd boaldars, trace sllt 

S-10:Sasr aa S-9 

S-11: Br®en, fiae to srd3u® amd, 
Ilttle Srs®el 

S-12: Brow. fine to toarea uod and 
gra®al >  booldars 

S-13:Sara aa S-12 

I S-14 11.0-2).B' 	' 	9" 	47-50/3" 28.0'  I 	8-14" Sar as S-12 

Started to cora at 28.0' 
3D.tC~  

	

DdlWr 	M. D'AabroslO  	 sssmr  mmffaa 
6- ! wmecle 	 •- a wn101y 

K. Se1th 	 t- . ew* 	 a.w .m(a 
s. e rauuem 	w.s mairass 

	

' 	 s.w mr 	 s-® sssa 

IFIMPOCIar 
w-' aaao 	 as ~ro/a[ 

ur 
maQ •-wa 
umt w • sse 
qr: ■ .aa 
an r.sr 

NOTES 
	Sas attachad sheat for tlonitorinB Yall Lestallatioa 	 ( 

~ 
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, 
• 	. 	 . 

. 	. 	'!!l~•4 	 ~ . , 	 . 
. . 

..  

samplsr 
TyP* 	Nollow Stee Aueer 	Selit S000n  

sin 	3-3/4" ID 	I-318" %D  

Hamffm 	--- 	ILO oounds  

Fil 	- 	30 iathes 

79 

En 
RUN iL 28.0-33.0' RECOVERY: 59" 

Bottor of Esploratfoa at 33.0' 
135 

NOY6: Reaied oot core hole froa 
28.0' doam to 30.5' - esd 
to resut casitq to keep sacds 

 fror abose tolog in to core 
hola - dz"e caslaf to 29.0' 

See hotta of wll screan at 
30.S' 

IqYl: Osed mgera dom to 21.0' depth; 
Pra 21.0' to 28.0' used 4.0" 

.0` 

	 flush•'olnt eaaia'. 

150.0° 

.0 1  

M. D'A®broslo  

K. Seith  

NOTES  

oismoarsvw:v 
{• ! v~'!®W' 
!• a son 
6- { KmP.A9{IYW 
{. K {fN 
K-i Ibt~ 

swn 
!. o r~'taOeB 
a-N tD[t 

i•M Di~ 
i. VItISYt 

VIND 
TMM b M 
.mcL K-so 
6O! i M 
pC i .A 

~ -- 	 M 11MMAl~ t1® 	M 	K~ lTW~ BM PV~ 	Wv Q 	KtTA tAK, 	 ~ 
MHa~Y1➢LYMOtlwGtla41H{M61!®ePC0.09qKEfA1®OMMpQO1D~NIC'MWtOK W MIMO 

M 	 rMWVO~AOYe00R®aB0C10{{MWleO{HN{~i4A4 M 1{t 	 °~ Wa$ 



• 	•- 	r . 	- e" 

•e• 	• 
e a 	a a 	• ... 	.. ' .. 	.< 

• e e a • 	 e 
A ~,- 	e e 	• e 
JY ee. 	ea 

ee 	se .... 	.. 
ee 	ee 
aee•re 	aa 
ee 	•a 

M saeew• 	ea 
e • 	es 
se•• 	ea 
•a 	ae 
esaa 	e• 
ae 	se 
.. 	w. 	.. 
as 	•e 
aae 	we 	a• 
eo 	ee 
sac 	w. 	ae 
e• 	se 
ca. 	.. 
ae 	es 

b 

4  _1 

~ n 
f'1 

tj 

w  A) Borehole DeptYN3. °°5', 
B) Cover Ptpt Sttckupi 	2.0'  
C) Rtser Pipe Stickup 	1.5a  
D) Concrttt Sedt 

Thicknesip 	 1.01  Y 

 

~ E) gentoflltt Se®` 	FIoffi 16 •0 ' 
TF>ickntssi 	 to 	round 

F)  S®nd P®do Prc® 30.5 to 14.0' 

G) R®r•holE Dfamatem 
M Wtttscrten DicrKttn 	2"  
n Vtltscrttn LtnBtFu 	10.0  

w 

arK(tro  K. D 'drbzotio 

Helprn  K. s.icd  

fnspecton 

Project+  OLIN CHaiICAL r.nRp , 
WilminAtan. MA  

Pro,Jtc -t Noi  90718.01 

Cnstolt®tbn Datw 11 13 89 



•' • 	• C PROJECT 7  OLiN CNOIICAI. COftQIUYI08 	®ORINO NO.  au-,e  LOCATION 	eea elan  
uifRLfLcon_ Me  

PROJECT NO.  MLL,f.ot 	SURFACE ELEV. 	 DEPTHS: 
DATE START 	 COYPANY  M1u.En falclDeealNO a TESil.c 

	
OVERBURDEN 

DAT! END 	1a113/89 _  DROLLER  M. D'nsbrosio 	 TOTAL 
MEA REP  None 

	 WATER 
T••■ ■ cow! 	 ®Aii.C.. 

CLAffM'ICATION AND 	 DNALLANO.lNAVION 
fIZ! O! NlCON !LlVA• Dl.TN LOQ 	'~ 	 NOYEi 

NOLE !WV % TiON 	 TafTMi~ 	
.NYf16:AL COMDITNNI O. NOCK 	 R!D 	WATEN 

RUM /1t 
Dark ■ray to black, vsry lina Brainad calc-sili<at® 
i.alea. Thin (laas thw 1 inch) falaic intruaions 
randoaly oriant.d throvihout cora. Uppar ona foot 
haavily tracturad ulth no piacas iraator than 3" in 
aize. iamaindar of core .odarataly fractured with 
intarsactini Iracturu trandini 44 dagraas Irom 
horisontal. pracutura spacini avara8aa 9", ezcept 
for lonar ooa foot of core. uhich azhiblta cloaer 
apacad frecturaa (avwraie S°). Ozidation.pr¢scnt on 
Wat fracturl surfacaa. 

	

- 9AZ 	■Onf 4Y'/h0" - 

wf ®2: 
Sa.a ganaral co.poeition as iUN fl, fracturing in 
IDM 02 orisatad approalartQy 20 daireas to horizontal 
and uidaly aprud (79") on avaraia. No dansaly 
Iracturad araa as in ■U. 81. Miniaum oaidation on 
/racturaa co.pnead to 1W. ®1. 

36. 	
ifCt 66"/80" 0 93b 	f9Dt 31"/80°  - 85i 

~i 
f N+e a...l Of .,-L_... 



©' 

• a• 
Pr®jeet:  OLYN CHH4ICA1 CORPORAYYON Shoo 	1 e( 2 

yilainxton. 	dng No,  R,-,9  
NUIM 	_.._._._ &TEM".KC. 	Pro(ectNo: 	90718.0l 	Locatlofe 

	

I 	Date $tarC 	11/28/69  

Date End: 	11126189 	$or}a,y per 
Sampbf 

Type 	Rollow St® Aucar 	Sclit S000n  
sin 	3-3/4" ID 	1-3/8" ID  
Hwiimw -- 	160 oounda  
Fa/ 	. 	—° 	 30 inchaa 

q_, 
1 	11/28/89 1 	2.0' 	1 	-- 	I 	Opon Cooplation 	I 

f`►] 
	

0 

, I IsI' I tan 
	

S-1: Dazk black paat and paaty sand 
0 

N07E: No sanµrle at 2.0' hitting 
houldere 

S-2: Ysllowbrow, fina to coarsa 
sand, Rra®al and bouldaza, 
trace ailt 

NOTEc Ro aaapla - hittin{ bouldars 

RUN /1: 8.0-13.0' RECOVM: 56^  
Cora Tir par/foct 
12:-9:-9:-11:-16: 

botto® of txploratioe at 13.0 °  

d02E: llada four attanpta `attins dovn 
through bwld®ra. Eitting re- 
fuaala at 5.2 1 , 5.7 1 , 6.5 1 , aod 
6.0'. Bugertl dow to 6.0' 
deptk, tbon soritebsd to caain` 
rith spinning ahoa. 

I ~ •  ~ n~td.~n~9n  
E. Sadtb  

, ~~ • 	 — 

DO~W ODWiMT ~ 
i. 9 llM6ti4 
y. a qT 
a- i r@IwBm 
e•n mr 
n.s wm 

6YaQi9 ar 
®- e IMM/6n0Y 1MA 	i.wY 
a•w tCayB uma 	N•M 
w-s sas  
s.® oaY eoin 	w.w 
r ww orar 

~._. 

	

	 s srs.wauwai+u~ 	 na 	a mown am~ sa ma +w.amw .w. oe ~w..nw una 	 I 
I  "• 	 mrwtwmoanawmrssmuovoaossera®srns®aanawwmmnu+wnmswneue ~ a 

i 	1M1YPOnDAplMOnawORC4BYnW0T~py[6~RRiMn1R 	 M[RMb- 





 ~71+ E®L®G'L'  d.®O71̀ PROiECT: OI.I! CmD11GAL COR ►oIUTION 
Yil®insroa_ H!  

®ORINO NO.  cu_aa  LOCATION 	Saa Flan  

PROJECT NO. 	pQjae.ol  BURFACE ELEV. DEPTNS: 

DATE $TART 	11/28/89 	_  COMIPANV  NILLER EHGINEERING S TESTING 	OVER®URDEN 
DATE ENO 	&1/n/Q9  DRILLER  _ffi. D'e%brorto  TOTAL 

MEI REP  Nona  VYATER 

TYP! ® CORE 	 Ma"~`c' 	 CLA!lMNJATH)N ANO 	 DRILLINO ®EHAVBOR 
!/2! Or RlCOY !LlVA• gepyH `O® 	~ ►OR 	 PHYfOCAL CONOBTION Or ROCK 	 ~ 	

NOTEf 

HOL! !RY • TIOM 	 T!®TIN® . 	_ .. .. 	_. r!!® 	WATlR 

dIN /lt 
Ligbt grsy, rdium grainad sugar gnaisw, vith abundant 
disr-slsa faldspar erystals in finar grainad otrla 
ln falele layers. ►olirtioo trand rangee frm sub- 
horisontul to approxlmataly 60 dagreas. Fracturing 
traads to accur alon` th® "ra falsic '.aysrs. Fracture 
spacing averagas about 10-12°  throughout core langth, 
uith soma closar spaca.d rnd intaraeeting sets. 
Altaration of faldapars to clay minerala evident on 
sosw fracturs surfaca®. 	. 

gEC: 56°'/60" - 9I1 	EQD: 48"/60" - 801 

CORE L08f 
	REh1ARK8: 

CORE RECOVERV 	
tHEET 1.Or .L 



_= a8 0  oneer Dr. 
~® ~ ecm,nster. MA 01453 
® 	:617) 840-0391 

SofL EXPLORATI®N coRP®RAnUrv 	 ys >, 
Geotechnical Drillin and Groundwater PAonitor W®Ils 	

"asn ~a. "H x~ 

9 	 (603) 892-360 ~ 
!:.eni OLLN CHEMICrIL oate 	11/23/87 	100 40 	87-891 	~  
r:cauon =_iN CH EAMES STREET, WIL*SINGTON, MA 

uOpSG'__`ace e Landfill 
11/11/87 a~~a®  11/11/87 ~~~N 	P.N. 	t~~ D.C. SHALLOW$1Sur 

Saat06. pNa So0 w4w bodrwk susn dmrioun 	 ~ 
~ 	c 3a n01e 91m ReG n9 

.tia. DetRn (tt ~ ) 6° Penetrattpy Irwhw 8bvn 
~ 

Y~L lantifiCUiat d Sd attdar Rak Stema Px tt. 
11 0 0- 	1 0 4-4- o 	a 	c 	, 	some 
n  ! ' 0 " - 	2 , 0 " 8-7 1,On 

~ 2~ " 0"- 	4'0" 7-8-8-8 Medium dense, dry to vet, 	fine SAND, 
, trace to some inorganic si1t. I 

0 

20 

25 

30 

35 

~ ~, o „ -  

~ 5 7' 0'°- 

6 9'0"- 

7 10'0"- 

8 12'0"- 

i —  -- 

10-1 

2'0" 64-34-27-35 	~ Vary danse, wet, fine SAND, and fine to 
coarse graval, same inorganic silt, and 

2 1 9" 1 58-120/3" 	medium to coar®a sand, trac® to soma 
cobbles, and bouldars. 

5'0"1

Hnd of boring at 15'0" 
Set wall point at 15'0" 
Water level at 5'6 °' upon completion 

Well Materials; 
I 	- 	2" PVC end plug 
1 	- 	10' x 2" PVC screen 
2 	- 	5' x 2'° PVC screen 
i 	- 	2" PVC slip cap 
1 	- 	protective locking casing 
1 bag - sakreta sand 
2 bags - Portland cement 
3 bags - silica sand 
2 pails- bentonite pallets 
I bag - bantonite powder 

T 



__ 'a P°^eef °' 	SOIL EXPLORATION CORPORATION  
_>onmsrot MA 01453 	 Nasnua, NN  03060 
;617) 840•0391 	 Geotechnical Drilling and Groundwater Monitor WellS 	f6031882 3601 

:~ en, 	~-LIV 	CHEHICAI 	 pate 11/23/87 	~ µo, 	87-891 

;cauon 	-LZN CHEMICAL, 	"eAMES STREET. 	«:L"tINGTON, 	tA 

' 	BORING 	~ :'pe 	SL- 	 Dete 	~ 	 Cate 	 Onili 	 E 	J 
HoSu l F ace LandEill DEEP N1 	Stan i 1 / 2 / 87 	~mpi~ 11/12/87 	~~ 	P.N.~ 	~~M 	D.C. 

Samqls oNa soat mdbr esmxt nmu eacnptlaw 
Samp e 

~ ,. 	vc. 	D®oin !n.) 
8b" 

6' Pan®tretan 
Rec 

Intnee 
ng 

~ 
Stran 

Chtnp 
D®ttN 

. 	Viyual i~fiCatqn d Sd utoFOV Rak Ste ~ ~ 

, 

~ 

j 

' Medium dense, dry to wet, 	fina SAND.  
trace to some -inorganic 	silt. 

4'0" 7-8-8-8 

5'0" 4-6 
4 5 1 0°- 	7'0"  4-6-10-11 

5 7 1 0"- 	9'0" 13-16-17-20 

~ 
6 4'0"- 	10'0" 46-70 9 1 0" 

(T 
~ 

Very denii, wet, fine SANDan 	ne to 
coarsa gravel, soma Snorganic silt, and 
madium to coarse sand, soma cobblas and 
boulders. 

7 10'0"- 	12'0" 64-34-27-35 

R n 	ti1 	12'6"- 13'6" 	14 m n./ oot 
13'6"- 14'6" 	17 	m n./ oot 12'6" Run Y1 N7C CORED ROCR from 12'6" to 14'6". 

Racover 	24"/24" 	- 	1005. 
14 1 6" End of boring at 14'6" 

Set wall point at 	14'6" 
Watar 1eve1 at 5'6" upon compietion 

20 

~p 

75 

We11 Materials; 
1 	- 	2" PVC end plug 
1 	- 	10' 	x 2" PVC screer. 
1 	- 	5' 	x 2" PVC rlser 
1 	- 	2" PVC slip cap 
1 	- 	protective locking casing 
2 bags - sakrete sand 
2 bags - Portland cemant 
3 bags - silica sand 
2 pails- bentonite pallets 
1 bag - 	bentonite povdar 

NOTE : 	Blovs And Soil Deseriptions 
Usad Fros SL-1S (Shallow), 
Per Client. 

_ 

- _ 

— I 

~ 

_ 

L5 



SOIL EXPLOR,4TBON CORPORATION 	 2 3 ^sa s =' 
=~ ..e^_m rSier. MA  0'14 53 	 Vasnua. Nh .- 3C6v" 
~. 	 640•0391 	 Geotechnical Orilling and Groundwater Monitor Wells 	i6031882 360' 

:e^ 	)LiN CHE'tICAl 	 oue 11/23/87 	;ooHo. 37-891 
xaror •%LIti CHE.*iICAL, 	EAMES STREET, ~i!MINGTON, `SA 

60PiHG -;, pe 

 

42 SL- 	
Du® 11/13/87 	0m 	11i13/87 Onui~ 

 P.N. 	~~°~ D.C. 05ulface Landfill DEEP +t2 	Stan 	 Como ~ eti 	 Forpran 	 Gwroor 
 SMnDN Dw SoN n6br beerooa row dacrnptlwr 	 I 

7ameom 6' Penm
%vs

rafan Incha ~ Ch_ ange 

~N 

V& W 16MoCaiOn d SOa uWbr F~ SVfta 	I 

5 ~  

'p 

I 

1 

rino 	o ma 	um 	, 	scae' 

Medium dense, dry to vet, 	fine SAND, 
trace to some inorganic si1t. 

f 

10-14-11-15  

I, 	
? 	p^_ 	 0"  5-7-7-6 

3  1 	4 ~ 0 •~ _ 	~ , 6-7 
1 	+I 5'0"- 	7'0" 7-10-10-12 

3'; 11 0 11 - 	9 1 0" 

5 9'0"- 	10'0" 7-7 
7i10'0"- 12'0" 6-9-9-8 

9 12'0"-12'10" 27-120/4" q n 	t 	eo 	g ave 	c 	r e 

5 

14'0" 	18 m n./ oo 0 3 rr Run 	roa 13 	to 
Racover 	18"/24" 	. 	75S  ,  14'0"- . _ _ I 5 '0" 	21 	m n./ oot 

zo 

25 

3~ 

75 

=0 

--t_ 15'0" End of boring at 	15'0" 	I 
Set ve11 point at 	15'0" 
Water level ac 5'7" upon completion 

Wall Materials; 
1 	- 	2" PVC end plug 
1 	- 	10' 	x 2 °' PVC screan 
2 	- 	5' 	x 2" PVC riser 
1 	- 	protactive locking casing 
1 bag - 	sakrate sand 
1 bag - 	Portland casant 
3 bags - silica sand 
2 pails- bentonite pallets 
i bag - 	bantonita povdar 

_ 

® 



SOIL EXPLORATION CORPORATION 	23 rga s-t 
®~ _zc— ~~~ nster MA 0145.J 	 !vasn ~a, vr ;3p6c 

617) 840•039+ 	Geotechnlcai Oriiling and Groundwater Monitor Weils 	(603) 882 3act 

Crvt 	OLIN CHEMICAi. 	 Date 11/23/87 	,00 No , 	87-891 	j 

i_;c a ; , c n 	CLiN CHEMICAL, 	EAMES 	STREET, 	'WiLMI*IGTON, 	N.A 

rBORiHO 	TYpeTSL-3D 	Date 	 Oue 	 pnuing 	 Eng,Nyard. 
NoSuiface 	Landfill DEEP 	A3 	Btart 11/20/87 	,Amo i ®t® 11/20/87 	~rem~ 	P.N. 	G"s 	D.C. 	I 

 suepN Deta S0d lndror tletlre®k etrw  dowtipwo 

Sam ie 	 Bbw~ 

Dwtn IN.) 	6" psnwrsnon 
9.c 

incnes 
ng 

Blan 
Per re. 

Stnta 
Ch_ tnq® 
OYph 

Vlsuat Idarpificatqn d W  endbr Rock Strtli 

a 
=--, 

'A 

31 

; 

p  

i 
6 

6A 
 _F 

6"- 	2'0"1 2-2-3 oose, 	moist, 	, ne SAND, 	some inorganic 
silt, 	trace 	root matter.  3 '  6" }-3-4-  

3'6"- 	4'0" 5 

~ 

~ 

~ 

!`ledium densa, 	dry to vet, 	medium to 
coarse SAND, 	some fine sand, 	trace 
:.norganic silt, 	and medium gravel. 

0"- 	7'0" 9-11-11-12 

7'0"- 	9'0" 15-10-8-12 

i  
510'0"- 12'0" 5-5-6-6 

_ 
1:'0"- 	13'6" 7-13-10- 
13'6"- 	14'0" 21 

_ 
1115'0"- 17'0" 14-17-L4-12 

8 17'0"- 	17'i" 29-120/1" 1'0" 
~ 

	

ery 	endsa, wC a 	, 	na 	o ma 	um 	, 

	

~noi 	 uallC c ~ivacislan~n~aulda 
a R n 	t1 	19'0"- 20'0" 	6 m n./ oot 19 0" Run. A1 NX CORED ROCK from 19 	eo 21 	. 

Recovery 	14"/24" 	- 	58.3t 20'0' ° - 21'0" 	10 m n./ ®ot 

25 

~0  

~ 	35 

to 

~ 21 1 0" End of boring at 21'0" 
Sat wall point at 21 r 0" 
Watar leval at 12'6" upon completion 

Wall Matarials; 
1 	- 	2" PVC and plug 
1 	- 	10' 	x 2 °  PVC screen 
1 	- 	10 1  x 2" PVC riear 
1 	- 	5' 	x 2" PVC risar 
1 	- 	protactive locking caaing 
1 bag - 	sakrate sand 
2 bags - Portland cament 
2 bags - silica sand 
1 pail - bantonita pellats 
1 bag - 	bentonita povdar 

- 
- — 

- 4--- 

~YP' af 6onnq 	Caang Siz®: 	 Halow Stan Auqtt Sim: 	41 

aro®om~ Pas 
aaom,aa 

som. ,o ro40% 
And 10 to 50K  

Saw (blaa W n.) 
om`wysOW 	oonsoo«m 
® ro ta urow 	ow sa v,ry o.n» 
10 m30 Mtlham Ozxw 

cewkv Sow Mkm w R.) 
0m2wy90 	sbisse 
z n a so 	,s o3o wy sm 1 	t b® MeOhm SM 	®Ne 30 Hud 

St>PbNd wwom te! ($pi) ® 1400 hamm®t talMq 3Q° 
sbft an ®n e- mm wiw n,e• 	2° aa . t aa' 1.11 ON ow WMW William 	romd. 

i M (MRfs anC 	~ 	UBad b 	1~1 aM1d aP Ppc$ afl ®e1~`~fl MpW) bNM~f~ a bM 	~ 	 ® 	WWa f4caM  
Oy t[nte ot `/®ar ind woNP 8ddad 	kN dn" omem ® w119B wtlNf micand RW YWYwo 	 ato y18 deQPM d e71 I"YKK7 wnen ine 
Wnng waS lawn ® The WaWiego Wws rwom taw apvownm bwjnwm bmw dtfflea tlr  NW MANN MY a 	® 



•aB =,creer Dr SOIL EXPLORATION C®RPORATIUrv 	c~ Iyn a:. 

® ® ~ec^ ~.^ster NA 01453 	 tias ~ ua. N~  :706C 

6t78<0-039t 	 Geotecnnicai Oriliing and Groundwater Monitor Wells 	~ 603)882J60 ,  

 Cilem 	CLiN CHEMICAL 	 D~ 11/23/87 	lob!b. 	87-991 

_ocaron 	-CL'N CHE~SbCaAL, , EAMES STREET, NIL_.'iINGTON, '7A_  
BORN~2 'SL-_ D 	D~ ?1/i6/9) 	D~ 	11/16/8J D"a"9 	P.N. 	E `

gJ
~~`a 	6.C. 

NOS u 1 f a c e Landf ill DEEP !f 4 	Sun 	 Caeos+e 	 Fonmu 	 Oeo~o~s 

. 	i 	 4anpN Daet So8 arGbr W&Dd etrad ®sKriowu 

 ~ `+o 	Oeotn (n.i 
~ 

iows 
6' 	nrmon InoMf B~bw~~i Ch ~ D~+  . ViwN Iderufic8ion d Sai wMbr PocY Strw 

0'0"- 0"  I-2- Loosa, moist TOPSOIL. 
20 " b-6 110„ 

Loosa, moist GYPSiM. 
: 	0 „ - 	4 , 0" 3-4-4-4 

I 
9; 3 »'0"- 	4 	0" 	120/0" 4'0" 

-~ 	~ ~~ 
1
,' 

Very densa, 	dry, 	fine SAND, 	some medium 
to coarsa gravel, 	and inorganic si1t, 
fev cobbles, 	and boulders. 

: 5'0'- 	J 	0 15-29-31-36 

5 " 0"- 	7'8" 41-120 	2" 

0 
Run 41 	8 	- 9 0 	3 min /fo t 8 1 0" Run N1 NX GORED ROCX from 8'0" co 	L3'0"." 

Recovery 	14"/60" 	- 	23.3% 

Weathered and many fractures. 

9'0"- 10 0 	3 
LO 	0- 11 , 0 1, 	5 	

„ 

~ i 11 1 0 11 - 12 1 0" 	9 	" 
12'0"- 13'0" 	8 	" 

Zp 

29 

13'0" End of boring at 	13'0" 
Set veli point ae 10'8" 	(Dus ta 
obseruetion in eora hola). 
No vatar ancountared upon completion 

Wall Materialsc 
1 	- 	2" PVC and plug 
1 	- 	5` 	x 2" PVC screen 
1 	- 	10' x 2°  PVC risar 
1 	- 	protective locking casing 
1 bag - 	sakraea sand 
2 bags - silica sand 
1 pail - bantonita pallats I 

" 

i 

Kol 

35 

40 

TM tarms u+a 	uw9 b 	sif VA a so p 	ai wuY 	d ria 	 / Mowknoofte WLicad mar ®® ctrs.iw 
ty trms ot rau ua wam adm ®umq m "g poem I vaar W40 wamw wwr wY we Wawa bisom ard M eegaa dow arurnwn «n«, tn. 
oamy eeas tasw,. i TM MefoMM  Y M WOW  tlr 	 d "e, Yw a" WWOUN ROl M 	® 



SOIL EXPLO ~ATION CORPOFiATION 	23 ip9ai,9 Si 
®® _eon:nstar. MA  01453 	 Nasnua ,  NM 03060 

:.617) 840-0391 	 Geotechnical Drilling and Groundwater Monitor Wells 	(603) 88P.3601 

~ Ieni 	OLIN CHEMICAL 	 plp  11/23/8 7 	boNO 	8 7- 89 1 	I  
_xa ~ en 	~ 	iN  CHEMICAL, 	c~1MES STREET, 	WI T....'tINGT ON, 	~tA 	 ~ 
BORING 	7 YPe 	~ 	 g 	 1  
'+Oguliate Landfill DEEP ll5 	Stut 11/17/87 	~mpMa li/17/87 	Oy~y 	P.N. 	EG400"  

SYn01e Dih So8 wWbr eeeeoek mw Macnptloro 	 I 
~~~ 	Suncie 

~ „- 	Nc.l 	Deom Itt.) 
bwn 

6 	P°"Mretpn 
Fea 

I"Chy 
rg 

~ tt  
Strata 

(~fange 

peqh  

~ 
Vfsua IWm ~fiCat ~on d Sofr endbr Rock Susts 

I 0 	0"- 	2'0 °  

F_~~—  

3-2-4-3 

(~ 
✓ 

Loose to medium dense, 	dry to moist, 
Eine SAND, 	some inorganic silt, 	trace 
medium to coarsa sand, madium to coarse 
graval, 	wood, 	and blasted rock. 

9-5-6-8 

3i :'0"- 	7'0" 3-3-5-4 

I_'0"- 	7 1 5" 120/5" 7'0' 

~ 
Very dansa, 	dry to moist, 	fine SAND, 
and madium to coarsa gravel, some 
inorganic si1t, and medium to coarse 
snad, faw cobbles, and boulders, trace 
weathared rock. 

5 ,10 1 0"- 	10'7" 37-120/1" 

5 

ZO 

5 

30 

'0 

R niF1 	1'0"- 14'0" 	8 mi ./f ot 13'0" Run Y1 NE CORED ROC& from 13'0" to 15'6". 
Racovery 	23"/30" 	76.61 1L'0"- 15'0" 	7 ml ./f ot 

15'0"- 15'6" 	5 mir f 
15'6'° End of boring at 15'6" 

Set well point at 15'0" 
No watar eacountered upon completion 
NOTE : Watar at 14'6" aftar 24 Hours 

Well t3aterials; 
1 	- 	2" PVC and plug 
1 	- 	10' x 2" PVC scraen 
2 	- 	5' 	x 2" P®C riser 
1 	- 	protective locking casing 
1 bag - 	sakrate sand 
1 bag - 	Portland cemant 
2 bags - silica sand 
1 pail - bentonite pellats 
} bag - 	bentonite powder 

NOTE : 	This hole was a saeond attempt. 
On the first attampt the hole went off 

to blasted roek. Movad 4'0" forward. 

_ 

— 

Typa of WArcq 	Ciemg Sla: 	 Hdbs %m kqitt sdw 	41 	 .. 	.. 

Proportton Pvcsnmgn 	 ONNAW }aW IBimw pae R. ► 	 C01111111111110 ioft om pw a.l 
trap 0 n 10% 	 0 b 6 Wry 6maa 	30 b 50 Dww 	 o 9® II Wry So 	1 b ts Se 

Soma 10 m4% 	 a to 10 lcaee 	Owr S® Vsry Wvaa 	2 m< 1d 	15 b30 VWy Se 
An0 40 q SON 	 10 b 90 M@&n Dow 	 1 	410 11 1 1  ft I 8YR 	OMt 30 Nu6 

Slandadd pmmm mR (SPM r 1100 Pammar 4wnQ 76' 
Bbes mW e°  bkn wO s® ,N btq x 2' OA x 1 5R°  1.11 pM ow WWOK WOa otwww VW. 

fia t®rms anC 	und m 	rQd MOWWWO ds VOW WKIIIIACIMM dft 	 • MOWAWO 00111111011 VdMW ff" bO docw 
®y uva c9 yeu arq wm added " m dnlWrq paceia ® VMM kNt rdead meiM'wy wh namw kando rd b 	d saY wwom wwn n» 
borinq was ukan. ® Tha snbkgw lim wrmM mi appooffia bouftirms bvww soi 	20 KW 	mp 0111  WOM,® 



'ae'arBer Jr 	 J®0 ~. EXF'l~UKATICJIV CoUMh'VhiAi itJiV 	 ° y- 
~ e -6ocmin5tel, MA 0'453 	 NaBnua. NH ;3C!.0 

i6:7i 840-03e: 	Geotechnical Drilling and Groundwater Monitor Wells 	(so3) 8e2-3601 

: e 	L1N CHE24ICA1. 	 Om 11 /29/87 	wb Nn R7-891 

_ccaoon 	OLIN CH4'..tilCAL, 	EAMES 	STREET, 	',iIL:4INGTON, 	MA 

90RING 	7 Ype 	̀ 	 Oau 	 Date 	 Onlling 	 eng,h+yury. 	 ~ 
NO.Sulfate Lar.dfill DEEP 	06 	Swt 11/18/87 	~m~e  11/18/87 	~ 	P.N - 	 D.0- 

Srspb oam Shc ertsloa begoet attsm desoeiptlom 

~ 	 .amoe Bows 
Fenetranon 

Rec. 
Incnee 

Curq 
8~lav~a 

Strua 
'̂•hufpe 
Opd 

vfwy IdMOftVpn d Sod aM7a Rock Strm 	 C 

I 

 ~ 

, 

I 

: G 0- 
Loose, 	moist, 	fine 	SAND, 	some 	Snorganicl' 
si1t, 	trace blasted rock, 	medium to 
coarse gravel, 	and organic 	si1t, 	mixed. ~ 

~ 

L'0"- 	3 	0" 9 -10-  ~ 

4'0"  -4 

5 	0„- 	7' 2-3 - 3-5 

7'0"- 	9'0" 7-7-5-6 7'0" Medium danse, moist, fine SAND, some 
organie silt, 	trace vood aIId root matteL 

t  

5 

9 	0  

~ 

~ 
Medium danea, dry to moiat to vet, 	~ 
fine SAND, 	trace to some 	inorganic si1t.'. 

I 

' 10'0"- 	12'0" 4-6-5-5 

6 12'0"- 	14'0" 6-7-1-8 

' 15'0"- 	17'0" 35-30-31-44 14'6" 

". 

Vary dansa, vet, fine to coarse SAND, 
some madiva to coarsa graval, fav 	~ 
cobbles, acd bouldars, trace inorganic 
allt. 

~ 
R n ~tl 	19'0"- 20'0" 	8 m n./ oot 19'0" ua 	rom 	to 21 	. 

Racova 	24"/24° r'Y 20'0"- 21'0" 	8 m n./ ooe 

25 

30 

35 

21'0" End of boring at 21'0 °  
Set vall point at 21'0" 
Watar level at 12'0" upon completion 	I 

Waii Matarials; 
1 	- 	2" PVC and plug 	I 
1 	- 	10' x 2" PVC scraen 
1 	- 	10' x 2" PVC risar 
1 	- 	5' 	x 2" PVC riser 
1 	- 	protactiva locking casing 
1 bag - 	sakrate sand 
1 bag - 	Portland cement 
3 bags - silica sand 
1 pail - bentonita pellats 
} bag - 	bentonita poddar ~ _ 

TYp® ot Oaing CuuW S+ze: 	 HokW SMm kqw Sin: 	41 

$A tbioam ®at R.' 	 CakfeA !sft ow vm IL) 
Tna 0 m,ON 	 o m 4 YYy u7 »a 	30 ➢® 60 Dswa 	 ® b 2 Wry 9d 	e m,s S9t 

Some 10 m  401 	 4 p 10 lOM 	 Cw s® V" 0OW 	20430 	1s b 30 Wry 9OR 
an® 40 m 50% 	 t0 b 70 Msdko Dwia 	 1  4 p® WdtMa 3YR 	Owr 30 Mn9 

• 140t hM~e 
~ ~r e•  ~~ ,®' bnq x 2°  Q~~x i~ ' iA MR aPan WMPW u" wwww rom. 



__ 	ag ~ orear ur 	 `„b'Ull- CAP'LtJP1A1 IbJIV 1rV11rVF'SAI IVer 	' 1

-  - 
—® _eem ~ estec MA  01 a53 	 Nasnua. NM :3060 

6171 840-0391 	 Geotechnical ®rilling and Groundwater Monitor Wells 	t603) 862-3601 _~;lent 	OLIV 	CHE.'4ICAL 	 Dbe 11/23/87 	Jcp µo, 	87-89 i 

; ~ccu.or 3LINCHELtICf1I , 	EAHES STREET, 	'r1 ILMINGTON, `SA  

60xING 	•YPe 	- 	" 	 Dxs 	 Dea 	 Dnktg 	 Engjhyaa. 
HO.Sulfate Lsndfiil DEEP A7 	surt 	li/19/87 	Amome 	11/19/87 ForwN 	P.N. 	uy" 	D.C. 

~ SampN ®m Soll rMJa bsotoft etnm ®wnptww 

~' 
~ 	7  

Simoie 9law 
6' PonKratron 

Rac 
Incna 

ng 
Bbw' 
P®r N. 

strux 
Ch 

 
 vlwal I9Gmtfxuron o! Sod anbb Radc 4lreta 	

I 
ro. ~ 	;eoth ,ft.l 

~ 	0'0"- 	!'9" 

-- 
r-- — 

0" 	5'1" 

15-:7-2 

^ 

~ 

Very dense, 	dry, 	fine SAND, 	some 
inorganic 	silt, 	and medium to coarse 
gravel, 	fev cobbles and boulders, 	trace 
'+eathered rock. 

L 

57-a7- 	" 

~ 3 ~I b , O „_ 6 , 5 „ 12 	-„ 

i 
(,p 

Ru, 1 	7' 	"- " 	6 Mtn. 7'0" Run #1 NX CORED ROCK from 7'0" 	to 	10'0". 
Recovery 	28"/36" 	® 	77.7X 8 0- 9'0" 	11 	m n./ oot 

9 0- 10'0" 	10 m n./ aot 

s 

P0 

25 

~ 

40 

10'0" End of boring at 10'0" 
Sat well point at 10'0 10  
No water eneountared upon complation 

Well Katariala; 
1 	- 	2^ PVC end plug 
1 	- 	5' 	x 2" PVC screen 
2 	- 	5' 	x 2°  PVC riser 	. 
1 	- 	protective locking casing 
1 bag - 	sakrata sand 
} bag - 	Portland cement 
2 bags - silica sand 
} pail - bentonita pellets 
} bag - 	bentonite powdar 

NOTE : 	This hole is a second attempt. 
On the first attampt the hole vas cored 
2' 	to 5', with cobbles and boulders. 
Moved 3'0" and started new hole. 

_ 
_ 

ryps ol 8ar9nq 	Ctting Six®: 	 Wdlms arn Atqrt sms: 	41 

trwOblO'i 
4on'q 10 b 40% 
AnC 40 b 50% 

0b4Wyt,wM 	30106®DMM 
4 b 10 LaW 	 OM so Mtly Dwo 
10 b30 M860 DMae 

!oy mw ®w L>  
Ob2 	~I 	/b95 ~11 
2104 	 1S b30 MUY smf 
464meanso 	oov 30 Hvd 

yq twn  a 1401 hbTew WIQ 34" 
8imw ww  1° blrn re a, 11' bn0 x Z° QG x 93W I.O. Olt ow nWw riw  swwwn~ . 



~~ ,<a pona® or 	SOIL EXPLORATfON CORPORATION 	29  ^ea'g = 
®~ ueom ~ nster, MA Ota53 	 ^+asnua. tir+ 0306( Ar 6 7) 840-0391 	 G®otechniCal Orilling and GrOundwat®r Monitor Welis 	603 6e2_360` 

^;Iem 	OLIN CHEMICAL 	 Dan 11/23/87 	boro. 87-891 

~acatwn 	OLIN CHE"fICAL, 	EAHES STREET, 	'W'IL"tINGTON, 	a.A 

sORtNG 	77pe 	 Due 	 Oau 	 Drminq 	 Enq i hy0rd. 
Landfill DEEP !'8 	Surt 11 / 19 / 87 	~mo iae ll/19/87 	~N 	P.N. 	D~s 	D.C. r -N~OSulfate 

I~ B419014 DNt SaU rAbr wfto ®aw daaerlp"n 
o 

, 	y 
Stm is 	 abws 

vo~ 	DeC~ n (Pf.) 	8' penmratqn 
Rac. 

Incnes 
nq 

8~I n.  
Strata 
C~q® viwat ItlMnficaba+ od $pt andbr 8rxk Strai 	I 

~ Ii 

J+  

.,e 	um 	ense, 	ry, 	ne 	some 
medium to coarse sand, 	fine gravel, 
andceo cob ~es 	1 eoo 	er, 	inorganic 	 i 

i  

g 

"- 4 mi . 	fo t 3'0" Run #1 NX CORED ROCK from 3'0" to 6'0". 
Recovary 	26"/36" 	® 	72.2% 
Fractures. 

0"- 5'0" 	7 mi , 	fo c 
5'0"- 6'0" 	9 	mi fo c 

i0 

g  

25 

30 

35 

b 

End of boring at 6 1 0" 
Sat vall point at 6'0" 
No vatar encounterad upon complecion 	~ 

Wall Matarials; 
1 	- 	2" PVC and plug 	~ 
1 	- 	5' 	x 2" PVC scraen 
1 	- 	5' 	x 2" PVC risar 
1 	- 	buffalo box 
1 bag - 	sakrate sand 	~ 
1 bag - 	silica sand 
} pail - bantonita pallats 

' 



, w ~ 

_ = 148 P ,oneer Dr 
=~ Leamirster. MA 01453 
~. (517) 840•0391 

SOIL EXPLORATION CORPORATION 	23 in 9 a:!s SI 
Nasnua, NH 03060 

Geotechnicai Driliing and Groundwater Monitor Welis 	(603) 882-3601 

- ',er! 	OL:N 	CK~ICAI. 	 Date 12/18/87 	jooNo. 	87-891 
_ cznor 7LCV CHPMICAL, 	EA."4ES STREET, `VILMINGTON, MA  

~ 	BORING-i'pe 	i 	Ground 	 Dale 	11/30/87 	Date 	11/30/87 Dnlling 	P.,N, 	Eng.lHyorol 	D.C.  4 0. 	T ~ rereptor Elev. 	 Start 	 Ccmplete 	 Poreman 	 Geobgiu 
.' SampN Dau Soll androa bedrook atnta desctiptWna 
 5 Sam le 

va 	Depth (tt.l 
81ows 

6' Penetratbn 
Rec, 

Incnes 
ing 

Blows 
Per h. 

Slrata 
Chan e 
Deptgh Vlsufll Idenfification of Soil andlor Aock Strata 

I 

i 5  

0 

5 

- Sample description taken from Type li3 

Moist to wet, 	fine to medium SBND, 	trace 
inorganic silt, 	trace fine to medium 
gravel. 

~ — 

'r--~--  

20 

25 

30 

35 I  

15'0" 

	

Wet, 	fine to medium SAND, 	trace to some 
inorganic silt, 	trace 	fine to coarse 
gravel, 	trace cobbles. 

NOTE : 	AIR ROTARY performed 11/30/87 
and; 
1. 12" Roller bit 	to 38' 	in soil. 

2. 12" Ra11er bit 38'-40' 	in bedrock 

3. Set 	10" casing to 40' 

4. Installed 6" PVC monitor well at 
38' 

Gravel pack 	38' 	- 	5' 
Bentonice P1ug  

WELL MATERIALS; 
30' 	x 	6" 	PVC screen 	(.015) 

x 	6" 	PVC riser 
8" 	protective locking caaing 
2 pail - 	bentonit® pellets 
3- concrete - steel guard posts. 
Gravel. 

(

10' 

I 	GO 
38'0 11  BEDROCK 

1 	12" Ro11er bit 38' 	to 40' 	in bedrock. 
En 	o 	or ng at 
Water level at'9'0" upon completion 

Typa of Boring 	Casing Size: 	 Set 	6" 	PVC monitor well 	at 	38' 0" 	I  

Propoetlon Percentaqau 
Trace 0 to 10% 

Some 10 to 40% 
And 40 to 50% 

Grenular Solb (blowa per n,) 
0 b 4 Very (,00se 	30 to 50 Derme 
4 to 10 Lmsa 	 Over 50 Very Denee 
10 b 30 Mednen Dense 

Co1mM SdM (man Por R.)  
0 m 2 very sott 	8 to 1s StlM 
2 to 4 Sdt 	 15 b 30 Very Stlfl 
4 to 8 Medium SGff 	Ovw 30 Hard 

Standard penetration test (SPY) . 140k hammar fal8ng 30' 
Blows aro per 8' taken with an 18 0  long x 2' O.D. z 13/8" I.D. sOft sow weqx unbaa otforwise noted. 

The terms and percentagea uaed m deeeribe soil antl oe rodc an based an vlaual itlentillcatbn ot tM r WWmd umOn.® MaWure conrom indicaW may be aNeoed 	~ 
by time of year and water addad during th® drilling protasF. ® Water Mreia irdioaled may vary with kvwft MUetuatlon antl tla dogira dSW eaturatbn when the 	, 
ooring was taken. 6 The stratif"tion lines repreeent the apprccimau boundanea betw"n sdl typft tlte aetual transiaaw may ba geaduat. 6 	 ' 



SOIL EXPLORATION CORPORA,TION s"ee` " —  °t  — 
® 	48 Pioneer Dr. 	 23 ingalls St, 

uominscer, Mn 01453 	Geotechnical Drillin and Groundwater Monitor Wells 	
Nashua, NH 03060 

(61~ 8A~03gt 	 9 	 (803) 882-3801 

qent OLIN CORPORATION 	 _ 	 Dau  10/23/87  .Wa Na 87-844 

SW 10/15/87 ~~y  10/16/87 ~~ B.S. 	~j~ J.P.Geoiogm 

sog W" W&OO wo 
Rec.ng 	Strm 

trtches Bbw C~~ 	 Yisua k*rofeatan of Shc UtGbr Rock Strm 

. .
~

. 

~-- 
~_--  

m~~ 
~~- 
~-~ 
~®- 
~-_ 
« :~= 

~-_ , ~-- -_-_ . ~-- 

NOTE : No split-spoon samples required I 
auger 	probe 
soil description made from auger 

Medium dense, dry, to wet, fine to 	I  
medium SAND, trace coars® sand and fine 
gravel, trace inorganic silt. 	I 

12'0" Very denas, wat, coarse GRAVEL, cobblee 
and boulders, some flna to coarsa 	I  
sand and inorganic ®ilt. 

1776° 	Refusal with hiollow-gtem auger, spoon S 
carbide roller at 17 6 11 . 
CORED ROCK from 17`6" - 20 1 6" 
**See be ow Recovered 2§" 	' 

20' 6" 	 I 
End of boring at 20'6" 
Water table at 10'8" upon completion 
Unable to advance hollow-stem auger or ~ 

carbide roller bit. 

** NOTB : Unable to cor® past 3'0" 
tools jamming in rock. 

Many fractures and few voids. 	( 
No loss of water. 



aneec R _ or ~ 

148 Ponser Oe. 	 g®I(, EXp(A 1''®N (,̂ ®F3P®RATj ~N 	23 ingalla 9t. 

°
L
`OQf1"

ste
`' ~

01
~ 	Geo4eohniCal DPlllin and GroundwS4er Moni4or Wells 	

Nasnua, NH 030e0  
(617) @4A-039i 	 9 	 (603) 882•3601 

_. - -- 	 _-- — 
dwnt 	OLIN CORPORATION 	 Oue 10/23/81 	,bb Na 8 7-844 

~ g_ 2 	E~ 	S~ 10/16/87 ~~ 10/18/87 0~~ JUINTAR/  G~®owp~ J ' p ' 

p I 	 gaspw DWA 	 Satl ar4/at tiediiad wtL fleur 

p Sam 	 Biomrs 	Pec. 	ng ~ 
T,I Nal 	DoWh (n.) 	 Viwal Id®nbfitatqn d Soli andbr Rock Strata 

	

-- " 	NOTE : No split-spoon samples required 

	

"— —' 	— 	auger probe 
--'— 	Soil description made from auger. 

5 	 Medium dense, dry to wet, fine to mediuz 
SAND, traca coarse sand, and fine gravel 
trace inorganic silt. 

10 

	

11'0" 	Very dense, wet, coarse GRAVEL, cobbles 
and boulders, some fine to coarse 
sand, and inorganic silt. 

20 

25 
R n 01 1 	27'U"- 24'0" 	lb m n./ ooc 23 1 0" Refusal with hollow-stem auger, 

and carbide roller-bit at 23'0" 
CORED ROCK from 23'0"- 28 1 0" 
Recovered 	20" ® 	33.3% 
** See Below 

24'0"- 25 1 0" 	22 " 
25 1 0° 1 - 26'0'° 	18 " 
26 1 0 11- 27'0" 	31 " 
27 1 0"- 28 ° 0" 	17 " 

~ 

, 28 0„ rEnd  of boring at 28'0 1t  
tes tabla at 10 ° 2 1t  upon completion 

~i 

NOTE : Unable to advance hollow-stem 
auger or roller bit. 
Few fractures, no detectable voids. 
No loss of water. 

IL,  

I'ryqe dk” C.wq sue: 	 wdfw smn, kwpa Sia: 	31 	 1 

~ 
GmrAdw Sak @bn per R) 

0 b 4 Mwy Loots 	30 b50 dm 
4 WD 10 !Oq 	 Owt 50 V®ry DwW 
10 ro 30 Medium Owss 

Soft fblow  pw R.) 
0102WrySol 	®b+5w 
2b4SON 	16b30WrySun 
410 6 M@Sum Stll 	Om 30 H+r® 

-NNMM tMl ($Pn ® 140i hYAnNt WYnQ 30' 
8brt in pw 8' Ww woh sn 18" beg x 2° OQ x 1 3W I.D. fpft 9pm uffow trYpt Wwwtu rrow. 



4s 	 23 in4alis St tae Poneer D ~. 	 SOIL EXPLO TIOP1 CORPOF3ATION 
®:® Leominsier. MA 01453 	Geotechnical Driilin and Groundwater Monitor Wells 	

N8shua NH 030f0 
(617) 8K>•6391 	 9 	 (603) 882-3601 

pwr 	OLIN CORPORATION 	 Oum10/23/87 	wbNa 87-844 
tccatwn OLIN CHEMICAL, EAMES STREET, WIL*IINGTON, MA 

9pNM6 	 Gmurd 	 Dam 10 / 18 / 87 	Dw 	10 / 18 / 87 DNfing SEYMOUR EN1MyCrd. J p 
N0. 	B-3 	Ekv. 	 Stan 	 Comgaets 	 Foremman 	Gwlogw 

p 	 SampM ~ 	 Shc m81or badrock etrw awri®41wr 

PE 	Sam 	8bws 	Rec 	Sam 
T 	No. 	DaD~ (n ~ ) 	

6' PenMntion 	Inch.e ~ - Change 	~ 	 Vtsual Wentifitatan t( Sod a~ RoCk Strm 

NOTE : No split-spoon samples required 

Soil d®scription made from auger. 

5 
Medium dense, dry to wet, fine to 
medium SAND, trace coarse sand and fine 
gravel, trace inorganic silt. 

10 

9s 
	

14'0" 
Very dense, wet, coarse GRAVEL, cobbles ~ 
and boulder, some fine to coarse 
sand, and inorganic eilt. 	~ 

RiLn tll 	24'0"- 25'0" 	9 m n. oot 24'0" COREDgROCK from 24'0" - 29'0" 	' 
Recovered 	25°' 	® 	41.6% 
Unable to advance hollow-stem auger or 
Plol}eors bo . w  tew fractures - no voids. 

25' 0"- 26' 0'° 	12 " 
26'0"- 27'0 1° 	10 " 
27'0"- 2g'0" 	10 " 
28'0'0 - 2'0" 	10 

2910° End of boring at 29`0t 1  
Water level at 10'2" upon completion 

fW 

Ft] 

91 



	

14a Pionex Dr. 	SOIL EXPLOR/ ►eT10N CORPORATION 	23 ingalls St. 
~® t.aominster, MA 09453 	 Nashua. NH 03P60 

(e» 840-M9 	Geotechnical Drilling and Groundwater PAonitor Welts 	(603) 8a2.3601 

q;ar 	OLIN CORPORATION 	 Ow10/23/87 	oor~n 87-844 

~qn OLIN CflEMICAL, EAMES STRSET, WILMINGTON, MA 

NQ 	g-4 	~ 	 ~ 10/19/87 	~~ 10/19/87 Dria~ SEYMOUR  GngJHyCtd, S.P. 

p 	 Qan 	 9d1 nqKK be5kat nrea OMCn 

Ep 	Sam 	 Bbew 	Flsc. 	Strtla 
T t,W. 	~'~,) 	e' Pmetnma~ ~nchp ~ CN~ 	 Viwv ~lai W Soil endbr Rak Shata 
H 	 ppPh 

NOTE : No split—spoon samples required 

3oi1 description made from auger. 

5 	-- 

Medium dense, dry to wet, fine to mediu 
SAND, trace coarse sand and fine gravel, 
trace inorganic silt. 

10 

1S 

	

15'0'° 	Very densa, vet, coarse GRAVEL, cobbles 
and boulders, aome fina to coarsa sand, 
and inorganic silt. 

20 

25 

, 

30 

 

	

Rifn #1 29 0- 30 0 	13 m n, oot 29 p+ 	car~~~a rol er twa
[t~~ o ~µger and 

	

30 0- 31 0 	28 	C~~RED RO R from 24'0" - 32'0 ° ' 

	

31'0"- 32'0" 45 	" 
32' 0' °  7nd ot boring at 32 0" 

Water level at 10'1 1°  upon completion 

~ 

** Recovered 0 1°  ® OX 
Fev fractures- no voids. 
No loss of vater. 

W  

typs d 	Csoiq Siat: 	tkobr Sen Ruw Sim: 	31 

so&I ma Pse R 1 	 Sak (0bsa pa rt.i 

	

Tna01®tON 	 0104WryLOW 	90b50®am 	 01o2Wry9®A 	abtsSte 

	

Sonw 10 b 40% 	 4 b 10 loow 	0~w 50 Wry Dteas 	210 4 Shc 	19 1030 Wry Stl41 

	

Ard 40 Bo 50% 	 10 b 30 MKWM 0«xa 	 1  4 0o e Mbum Stdt 	ow 30 Hsrd 

low (SpP) . 140e t rnnma aYeq 30' Bba  wW a` tWw ewtlr an ta° lag z 2• a®. x t yb° 1.0L WR low uffow wdm oMvwm rrotd. 

T1a wms vM pmwagn wfd a 4MO ad ad a ma an bwa ar vwj&i 4vokom a tlw 	 • MOOhn W"M 96CSMd may ®e attwea 
by usw dVw ed wvw MM " tlb 	 ■ WmK 	maY wry retlr mwft UWM= ard tl'a dnm a9W uwmon wMn the 
6omy wa nm. • nw wokIbm r»a mpow " sppanso mumshes boww :a Ww tlw IOA uwmwo sw a 	.• 

~ 



23 inqatla St. tee Pionaar Dr. 	 g®f ~„ EXp(~®RpT'®y C®Rp®Rq°TI®y  
®= uorntnu.r, Mu► otesa 	Geotechnical Drillin and Groundwater Monitor Wells 	

Na'h ~a, tdw 03oeo 
(a17) 84b0391 	 9 	 (603) 882.3801 

qwt 	OLIN CORPORATION 	 Dw 10/23 87 	job ko 87-844 

LXSW OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA 

~BORMg_5 	~ 	 SWDam   10/19/87 D~~ 10/20l87 ~ SEYMOUR Enqlnyvrd. J.P.
GsoiVst 

D 	 Ssmps Dw 	 Sam W" bq*ack pnu dau 

pE 	sample 	 8bws 	Rr. 	ng SVw 

T tb 	Dtpn (n) 	51  ~ indks ~ C~ 	 Visuat I~mfipiion d Sal andbr RoGt Strns 
H 	 0~ 

— 	 NOTE : No split-spoon samples required 

—'— 	Soil description made from auger. 

5 	 I 

I 

Medium denee, dry to wet, fina to mediva, 
10 	 SAND, traca coaras sand, and fine 

gravel, trace inorganic silt. 

15 15 1 0 41 
Very denea, wat, coarae GRAVEL, 
cobbles and boulders, some fine to 
coarse sand, and inorganic silt. 

20 

R n dl 	24'0"- 25'0°' 24'001 e uaa 	w t 	o 	ow-stem auger and 	( 
roller bit at 24 0 
CORED ROCK from 24'0" to 29'0" 
Recovered 6" ®  10% 	Loaa of water. 
Very irregular core time, many seams and 
voids. Cored boulders and cobbi®s. 

25'0"- 26'0" 
26'0"- 27'0" 
27'0"- 28'0" 
28 0 0"- 29'0" 

29'0" End of boring at 29 1 0" 
Water level at 9'8" upon completion 

F=7 

30 

Ell 



Jne®[ 3 __ or __ 

~= 1e8 Pionaar Dc 	 ~®f L EXP(,®RAT'®N C®Rp®RATI®Rl 	23 Ingalls St. 
® m i.®ontnatar. MA 01453 	 Nashua, NH 03060 

(e17) a;043e1 	Geotechnical Drilling and GroundwaYer Monitor WeBs 	(603) 882.3601 

pi,nt 	OLIN CORPORATION 	 Dau10/23/87 	,boNO 87-844 
Locatnn OLIN CHEMICAL, EAMES STREET, WILMINGTON, MA 

801ifKKb B _ 6 	Growd 	 Ome 10/20/87 	~ 	10/21/87 ~ ^g SEYMOUR EngJHyord. J.P. 
N0. 	 Ef®v. 	 Sun 	 ComGNU 	 Faeman 	 Geobgiet 

srnqW Defa 	 SoA WAW bsooCk euw dwfttiwm 

~ 	Na 	Oepth (h.) 	
6' BPerNtesbn 	VtcMs Biar~a 	~ 	Viwal I~rrtifisatlon d SO4 BnCkt ROtk Stram H 	 Px n. 	DepJi 

0'0"- 1'6" 2-2-4 	 Medium den®a, dry ta wat, fine to 
medium SAND, trace coarse sand, fine 
gravel and inorganic silt. 

5 	2 4' 0' ° - 5' 6°  6-5-10 ._ 

10 	3 9 1 0"- 10'6" 8-6-7 

t5  4 	,On_  15 16"  4-4-6 

17'6" Very dense, vet, coarsa GRAVEL, 
205 19 1 0 11-19 1 10 -1  4- 4"-1 	" 	cobbles and bouldere, some fine to 

coarse sand, and inorganic silt. 

25 	„_ 	v „ 4 	u 

30 
	, n_ 	r ,e 	- 	u 	 . 

e "_ 	'" 	" 	32'0'+ 	Re£y~sal ith t~ollow-stem auqer, carbide 
rol er bYt an spoon at 32 0 

~ 	 CORED ROCR from 32'0" - 37 1 0". 
Recovered 8" ® 13.3% 
Irregnlar core times. Many ®®ams 6 voi ds  
Loss of drill water. Cored cobbles S  baLLcE 

1 	2" P C end lu 	37'0" 	End of boring at 37 0 

40 
1 	- 10 ° x 2" PVC scre n 	Set well point at 28'0" 

PVC rise 	
blat®r tabla at 10'0' 1  upon completion. 

1 	- 2" P C slig ca 
Tym a 	csrq Sm 	 HAs Swn kq« Siza: 	31 

ra~ sow  MWM tw ft-) 	 CohOw SoM IWa+ pa nl 
Yrtwol®1041 	 0b4MayLow 	30b60Duw 	 0102vUrysok 	ep15Sto 

SaM 10 tl 40i 	 4 q 10 Lcao 	®w 90 Wry Dwat 	2 b 4Sak 	15 b 30 Wry StifP 
Aab 40 b SO* 	 10 n30 Mttia Dwme 	 1  4 m®M@6m SO 	Dw 30 Hud 

bId ($PIl . 140 rwwor fiYYlq 3v 
SWo ara pw ®° Wat mtlt an 16 0  laq x 2° O.D. x 1318,  1®. spm wm ampw wom awww ratW. 

Th® ssiis; tnd WwaM und a desmo edI W a rock n bsW atY" 	dft 	 ® Moon cwmw rdcmd may a alfcletl 
bq mq d psr ard wm aMed duryp tlb Wxq Wm ® W&W bwM mdcaW RW `mY wgt 	 ard tlw 	d ai ssuram wnen the 
Wnq aw msn. ® ilw Woksbffl W" rwom tl i 	 d tyft tlM KWO hMftM Mly be VMW ® 



Jneec 	ui ~ 
	

=1= 1+6 Pionomr Or• 	S®IL EXPLORATION C®RP®RATI®N 	23 Ingalls St. 
®~ uommstw, wU 01+63 	Geotechnical Drillin and Groundwater Monitor Wells 	

Nasm'a. r,w oao~o 

	

lei~ a+aa3s9 	 9 	 t603) e82•3601 

n.w 	OLTN CORPORATION 	 OwiO/23/87 	iotko. 81-844 

LDCat,W ULldi I:ML`PtlWAL, C.ARAJ 	 1. 

~ 	g-7 	~ 	 S~ 20/21/87 	~~ 0/21/87 0~~ M.2. 	~~ 1.P. 

p 	 SrnpM Oata 	 SaM wdlar ~ ttnti ~oAptl~ 	. 

Ep 	Sam 	 BW%" 	I Rx 	S w 
T 	hb 	Ospn (tt l 	

6° Pwwtruica InCws 8~~wne ~ 	 ViwW Idwxfiarion ot Sotl uMa Hodc Suata 
H.. .__ 	_ 	_ ._ 	 . 	..— 	_._ ._.. 

Medium dense, dry to vet, fine to 
medium SAPdA, trace coarse sand, fine 
gravel and inorganic silt. 

E 
	 tl 

10 

13'0" 
15 
	

Very dense, vet, coarsa GRAVEL, cobbles 
and bauldars, soma fine to coaraa 
sand and inorganic silt. 

.."mm _!>FY!jlm,  

~ 
Ru #1 	23'0 °'- 2 4 ' 0" 	12 m  n. oot 23°01° 

2 5'0 °'- 

Refusal with hollow-stem au ger, carbide 
roller bit and s p oon at 23'0" 
CORED ROCK from 23 0 	28 0 	~ 
Recovered 26" 	- 	43.35 
Fev seams, no voids. 	No loss of vater. 

24'0"- 25 '0" 	10  " 
26'0" 	13 

26'0"- 27'0" 	12 " 
27'0"- 2S'0" 	15 

~ 

u 28 0 End of boring at 28'0 1 ° 
Watar lavel at 9'10" upon completion 

0 



~~ tae Pionex oe. 	SOIL EXPLORATION CORPORATION 	23Ingals 9t. 
®® lwminsYw, MA 01453 Nasnua ,  NH 03060 

(gt~ 8A0,0301 	 G®oi®chnical Drilling and Groundwater Monitor W®Ils 	(BOa) BB2.1501 

qKep 	OLIN CORPORATION 	 09e10 2 	87 	bbhb 	- 4 

acat~ 	OLIN CflBMICAL, 	EAMES STREET, WILMINGTON, MA 

BOR"  B-8 	~ 	 S~q  10/22/87 	0~~ 10/22/87 O~N  SEYMOUR 	Enq Hyad. S.P. 
~ 

DE  U'qM ®tlt Shc andla bdrod aesn ftKNptiwq 

H' ~ 6' ~ I~ B~ 
Px tt. 

(~1_ u~ip 
oepm 

vlsual tdwpiSUtian  oi Soil u>dbv Aodt Sttafa Na D~ti+ (n ' ) 

5 

t0  

L 

~ 

~ 

30 

35 

40 

1 0'0"- 	1'6" 4-5-3 Medium dens®, 	dry to moist, 	fine to 
medium SAND, trace coarse sand, fine 
gravel and inorganic silt. 

_ 

2 4'0"- 	5 ° 6 °  -4- ~ 

8'6" Very dense, wet, coarse GRAVEL, cobbles 
and bouidars, soma fine to coarse 
sand and inorganic s11t. 

3 9'0"- 	10'6" 28- 	-44 

4 14'0"- 	14'8" 22- 	"- ° 

5 18' 6 11 - 	18' 6" 1 0 	" 
Ru #tl 	18'6"- 1'6" 18'6" Re usal with hollow stem au~er, carbide 

roller bit, ar.d spoon at 18 6". 
CORED ROCK from 18'6 1°  - 23'6 1'. 
Recovered 20" 	® 	33. 3Z 
F®w s®ams. 	No voids. 
No loss of water. 

19'6"- 2 11°  " 
20'6 11- 2 1 " 	10 ° 
21' 61°- e ~ e 

22 6"- 23'6' ° 	Il " 

23 6' End of boring at 23'6" 
Wat®r level at 9'10" upon completion 

lgr d 	Ctrq sm: 	 Fbtae Stem Jwpr Siw 	3} 

sow fMow ae R.1 	 Soft (biwA W fL) 

	

rtm 0 B®1qY 	 0 b t Wry Loae 	30 tA 50 Owrea 	 0 n 2 4rp Shc 	® b ts Stil1 

	

Sortw 10 b 40% 	 < m 10 Loow 	Owr 50 VwY Dwm 	2 b e SON 	15 p 30 Wry SUtt 

	

Nq 40 050h 	 10 b 30 Madim ®enw 	 t b 6 MS*um Stlff 	Ow 30 Hv® 

Simidaml  	tal (SPP) • 14011 1  WM h1"  3V 	 ~ 
8bw  w px 60  Wen witlt  m  18'  bnq x 29  0.0. x 1 3f1' I.D. sp0 woqt wnpW Wm oftwo noted. 

TM ymr rd 	und b WKnbe sod aW amck an based are MW dvOkOM d Cu nownd wrow • MOWAM imment itidecud may De a1t®oed 	:. 
by um d ym uW ww Odod dump Oe 	 ■ Wriw WW6 NWOW mq wry aO 	 aed Goe 09M d ssi satwatiCI(i enen tne 

	

Doeng wo Wm. • Tha 	Iiw wuo Uw 	 wi t9pw, ft 	 reM Do 	• 



C®NTR®L C®.e INe. 	 ❑ NEW FiAVEN. CT 	Z 

 J EDGEWATER PIACE 	
❑ NEW LONOON. CT. 	2 

❑ NEWARx. N J 	2 
EAST NORWALK, CT 06855  ❑ PHILADELPHIA,PA 	2 

14 HOUR SERYICE 
P®LLUTION CbNTROI SUPPI.IES i SERYICE 

Date  

Job Address 	 ~~ 1 =`~ "`~ r"• 	 ;; i?- + ~,- ~ ;;n, 	:_i ~ s.  

Flxed Datum used is 

Ground Surface this boring Is 

Page 	 ot _ 

Job No. 

9ordng No.  

DEFTH 
CLASSiFicaTSON 
Be Carelul and Accurate 

C. SING 
BLDwS SAMPI.E 

No. 
Depth 

Np.ol JO" 810'~ 5 a+ $pooMqecoverv 
~~ 

; 	tst6' ~ ILne6 ' 1 3rd6•j ath6' 	~ In. 

Lost 
o 

qe,  From To 0-27 	283a 

o' 1 ro -.iri 	S3.n.d 	i 1ar'- 	~ O I 

!'9C11:-1.0 	C7r3C:C ~ 

1 ' S° :F~ c•.isa1 	( ~ o=_si`.:1c 	:'et,l ) 

~ 

~ 

~ 
i 	j I 

~ 
~ I 

- ~ 

~ 

~ 
i 

Ground Surtace tn 	 tt. used 	 casing. 	 Driller 
	D. ciorentin ~ 

Water level is 	 ft. below Ground surface 	 hrs. after completion 
	Helper  G. ^ircharcl, ,  

Water Ievel is 	ft. below Ground surface 	hrs. after completion 
	

Rig. No. 	Zl 

eoring stopped by 



61®v6.Nf`ll! rv6LNt1V!• u , 	. 	._... 	_. ______ 
C®t~tTR®L C®. 	iNC. ❑ NEwHA ~ EN cr 2_ ~ - 	--- k-Mt

~ et77 

9 EDGEWATER PI ACE ❑ NEW _ovooN. CT 2.2 = 	- 

EAST NORWALK, CT 0685b ❑ NEwAaK. NJ zc' 	e=.' 
❑ PHiLADELPHiA. P.c. 215.55=-3- 

26 HOUR SERYICE 

-- 	 POLLUTION COMTROL SUPPLIES L SERYICE 
Page 	 ol 

Date 	-' -: 7  `-', 	1 ~ 22  Job No. 

.7obAddress 	C11R 	CJ i~ ;. 	— 	~11i1'^.i;'._:`.t~;l~ 	 u5:~• L?oringNo. 

Fixed Datum used is 

Ground Surface this boring is 

OEPTH C l A S S I F B C A T I 0 N 
Be Caretui and Accurate 

CaSiNG 
BLOwS 

SAMPLEI 

No. 
~ Oeoth 

No. or JO" B ows on Saoo t 	 ~ oeco ~ erv 	Lasr water' 
or 

am6'1  Frvn 	To 0-27 	28 ~ia 
I 

Ist6",2nd6' 3rd6' 
~'~ ~ 

0' L'G"  

1  'J 	_° a5Ai  

I 

I I ! 

I ~ 
i 

! I 
I I  ~  

( 
~ 

I I ~ 

- ~ 
~ 

I jl 

~ 

Ground Surface to 	 ft. used 	 casing. 	 Driller _ 

water levet fs _ 	ft. below Ground surface 	hrs. after completion 
	

Heiper _ 

Wat®r levet is _ 	It. below Ground surface 	 hrs. after completion 
	

Rig. No. 

8oring storoed by 



NEW ENGLAN® P®LLUTI®N 
C®NT'R®L C®., iNC. 

T EDGEWATER PLACE 
EAST NORWALK, CT 06855 

2E HOUR SERtlttE 
POLLUTION COHTROL SUPPLIES L SERYIC£ 

Date  

JobAddress 	011 	Cor  

Flxed Datum used is 

Ground Sur'ace this boring is 

L- ,I 	I(AD I IVVHyVALE, 1r 	G 

❑ NEW HAVEN,CT 
	

2CJ -.- 
❑ NEW LCNOON.CT. 	3-~~ 
❑ NEWARK, N J. 
❑ 	PHILADELPHIA, PA. 	2t5 , :5~: 

Page _- 	ot 

Job No, — 

Eoring No 
	~ 

OEPTH CLASSIPICATION 
 Be Carclul and Acourate 

	

`' ASINC 	SAMPLE ~ eLOwS 
0-27 	28 ~ a 	No ,  

peoth 
No. of 30" 81o.vs on S0 00n ~Reco ~ eryl 

in. 

Lost water' 	! 
a 

I 	Aenar4s From To I 7st6"I2nd6' 3rd6', atn6' ~ 
~ iir_a 	ro'sn sand 	'ino ~ 
-J 	C1P.C11'li!1 	Cr ~Q~ ~ II 

~ 

( ~  I  
( I I I 

I 	I ~ 

~ ( ~ 

~ ~ I 
i ~ 

I  ~I  

Ground Surtace to 	 ft. ueed 	 casing: 

Water level is 	It. below Ground surtace 	hrs. after completion 

Water level is 	ft. below Ground surface 	hrs. after completion 

Boring s!onped by 

Driller ~ 

G 
Helper _ 

Rig. No. _ 

D. Fiorent:no 

Birchard, J. 

21 



❑ NEW HAV'EN. C7 2_^3 -"-:. 
❑ NEWLCNDON.C°. 2C3,443.- 
❑ NEWARK. N J. 201.5e9.. 

❑ PHILADELPHIA, PA. 2 1 5:?c'.?. 

Page 	ct 

Job No. 

Boaing No 

CONTROL GO., INC. 
7 EDGEWATER PLACE 

EAST NORWALK, CT 06855 
26 NOUN SERYtCE 

POLlUTION CONTROI SUPPl1ES i SERYICE 

Date 	 I ° ~j~  

Job Adtlres5 	
G11:1 -0r ": • 
	 ;1:,.._.., =0"., .a0>. 

Flxed Datum used is 

Ground Surlace thls boring is 

OEPTH 
CLASSIFICATION 

CASiNG 
BLOWS 

SAMPLE 

No. ee Carelul antl Accurate 
 

No.ol 30" B~ows  on  Spoo ~~~ qeco ~ erv 

isr6" ~ 2nd6' 1:3rd6'j4tn6 	in. 

Los ~ wa ~ er' 

oema'a From To 0-21 	28-541 

_.ro - ,~-n 	sand, 	?2eavily  

etain2d by :roduct  

sand  

li.' I ~ro~~:1 sand 	snail I 

~ouiderc  

I i 
I 	I 
I 	! 1 

I I I 

I ~- 

'I 
~ f 

I 
i I 
I i 

- i 
( i j 

1 

Ground Sur4ace to 
	

It. used 
	

ng. 	 Drilter _ 
D. Fiorentino 

Water level ii ~ 
	 tt. below Ground surface 	 - hre. after completion 

	
Helper — 
	Birchard, ~ . 

Water level is e 	ft. below Ground surface 	 _ hrs. after comptetion 
	

Rig. No. _ 
	21 

Boring stopped by 



U 	FASINLHWAL ✓.,',. 	c_.c]_ 
❑ 	NEw HAVEN. CT 	EC.,..7"_: 	. 
❑ 	NEW LONDON, CT. 	2CU ~ -s ~ .u+. 
❑ 	NEWAqK.NJ. 	20t.5??'%' 
❑ 	PHILADELPHIA. PA . 	215._53--~  

Page 	 of 

JOb No, 

Boring No. 	1 	 . 

NEW EAIGLAND P®LLUTt®N 
C®PdTR®L C®., 1NC. 

1 EDGEWATER PLACE 
EAST NORWALK, CT 06856 

24 H®UR SERtltCE 
 POLLUTION COMTROL SUPFLIES i SERVICE 

Date  -'°`"'""-r 3rd, 1 ~!00  

JobAddress  C` ..  

Fixed Datum used is 

Ground Surface this boring is 

OEPt'H CLASSIFICATION 
ee Carefut end Aeeurate 

CASING 
8 L 0wS 

SAMPLE 

No. 
peptn 

No.of JO" 8towa on S000niqecove.yj 

in  

Lost waie.• 	' 
a 

Fran To ,0-27 	2854 tet6" 2nd6 3rd6', 4tn6 

,J' 10' ~ =1ne 	3r0-.-.'R 	5c?nCi ~ 

rO ,rn Srre j ~ 
..:1'a 	GO'l1uP_r5  

L~+'U'  

I 	I I 
I 

I 	~ 

( I I I 
~ 	~ I 

I  

~ I 
I I 

I 

II 
I I I 

I  I 
I I • I  

I I ~ 

( 

Ground Surtace to 
	

ft. used 
	 casrng. 	 Driner  D. Fiorentino  

Water level is ~ 
	 9l. below Ground surface 	— hrs. atter completion 

	
Helper 

 G.P.irchard, ,T. '  

Water level is ~ 
	 It. below Ground surface 	— hrs. after completion 

	
Aig. No. 	21 

porfng stor^ed by 



C®NTR®l. C®. v  iNC> 
7 EDGEWATER PLACE 

EAST NORWALK, CT 06866 

84 HOuR SERVICE 
POLLUTI®Po CAMTA9l SUt ►t1ES & SERYlCE 

Date  :~ ece'^.'_-er 3rd, 7.980  

JobAddress 	'= 1 in  

Fixed Datum used ie 

Ground Surface thls boring Is 

Lj NtW nAVCrv, 11 	c,i,...., ,,,_, 

❑ NEW LONDON. CT. 	202/ 44 3""61 
❑ NEWARK, N.J. 	201.569" 1 292 
Q PHILAOELPHIA. PA . 	215;:63"9490 

Page 	 of 

Jcb No. 

_  ~  Bor ~ ng No. 	- 

OEPTH 
CLASS I FICATION 
Be Carefuf and qccurate 

CASING 
elews SAMPLE 

No. 
Oeptn 

No.or 30" fi1ows on Spoarn A<co<rv 

m. 

osrwaer•  
a 

Ae•*~erks from To 0.27 	26s~ a ist6"I2nd6' 

~ 
3rd6" am6', 

0' 1 	3' ::ro;rn 	Sand ~ 
3'  

( ~ 
I I 

~ 

~ 

I 	I ~ 

~ 
~ 

I~ 

l 
I I 

I 
~ I 

a •  I I 

Ground Surlace to . 	 tt. used 	 casing. 	 Driller  ~ • ° i ~ ' ° ' 	'"  

Water levet is ~ 
	 tt. below Ground surlace 	 hrs after completion 	Helper 

water level is ~ 
	 1t. below Ground surface 	hrs, after completion 	Rig. No. 	21 

Boring stopped by 



ILM 	CONTROL CO., INC< 
7 EDGEWATER PLACE 

EAST NORWALK, CT 06855 

24 HOUII SERYICE 
19LLUTtON fANTRflL SUfPL1ES L SERYICE 

Cate 	qti, , 	 7,30 

JobAddrese 	Clit;Ct)r•.: ~ 	 . ~ 11'! 	':'v^, 	 'Ej RS. 

Flxed Catum ueed le 

Ground Surface this boring is 

❑ NEW LONDCN.CT. 
❑ NEWAPK. N J. 
❑ PHIt,ADELPHiA. PA, 

Page 	of 

Job No, 

Boring No -   

2=an3.e 

201.Sd9- ~~ - 

OEPTH 
CLASSIFICATION 
BeCarefulandACCUrate 

CASiNG 
BLO'"5 SAMPLE 

No. 
pepm 

No. ol JO" Biows on S000r;qeco v er y  los t  r.aie l ' 
a 

in. 	qe~ fts  F ~ an Ta .0-27 	283 4  lst6"I2nd6 7rd6' ~ atn6 ~ 

—`— 

=ine  

Sand Sna11 	to  

12'6' Re=a=a1 ~ 

~ 

I I i 
I 
~ 

I I 
~ 

( ~ 
I I 

I ~ ! 

I 	I 
~ 

I i 
I ~ 

Ground Surface to 
	

ft. used 
	caeing. 	 Oriller D 

Fiorent_no 

Water level ls _ 	ft. below Ground surface 	_ hr5. alter completion 
	

Helper G 
13irchari, 	-  

Water lev®I is — 	ft. below Ground surface 	— hrs. after completion 
	

qig. No. ~ 

	 21 

Boring stopped by 



® 	(8 7) 840•9391 
— ® upm nnsr MA 01453  Geotechnioal Drilling and Groundwatet Monitot NI®IIS (603) 882.3W, 

3,mt ot;N CHEMICA.L Ow 	12/ 18/87 	on No 	87-891 
.xwrow cLLN CHE24ICAL, EA."'.ES 5:REET, 	:7IL:*4INCTON, 	!SA j 
BOAiNGTyp Q # 4 	~ 
N0. 	9EDROCK 

S~ 11/30/87 . 	0~~ 12/17/87 Oy~y, 	Y•N• 	~~ ~ 	➢ •C• I  

~ 	~ 1sexiw D" 9aY 6-4ar woma rtro awnpwo 
p ~ 1fnON RK. 
~ ?~o, D~xn ttt.) 8' Penatrmon inMa ~ 

~ 
VIwY idwfM1cutbn af 9ed ~nd4r R.ack Sttata 

_ NOTE 	: 	NR CORE from 	0'0" 	to 	50'0" 
CORED CROUT from 	0'0" 	eo 	21'0" ( ~ 

CORED BEDROCK from 	21'0" 	Co 	50'0". 
un 

i Racovirq 	18"/60" 	- 	30% 

5' 0" Run i2 	0'5"- 	10 1 0" 
R.cov.ry 	60"/60" 	- 	100% 

ro 
10'0" Run !3 	10`0"- 	15 1 0" 

R®cov®ry 	60 11 /60" 	® 	1005 

i5 

15'0" Run f4 	15'0"- 	20 1 0" 
Racov®rq 	60 11 /60 10 	® 	1005 

20 

21 1 0" Run t6 	21`0"- 	23'0" 
r / 4" 	® 	7  

2 n 

zs 24' 0" 
Run t8 	24'0"- 	28 1 0,1  
Rlcov®ry 	48"/48" 	- 	1002 

28 1 0 11  Run #9 	28'0"- 	32'0" 
30 Rsc®v®r7 	30"/48" 	® 	62.52 

32'0" Run f10 	32'0"- 	35 1 0" 
Racovary 	36"/36" 	® 	1002 

35 

35'0" Rua 	11 	35 0- 	31 0 
" 	it 	. 

Rua 1#21=2 	37 0"- 	40 1 0" 
Rocovary 36"/36" 	® 	100% 

w 

, 3YMof 	C+rn05ft 8°` 	NX Cor® 

ammo Saa1e pbw ow rt.l CANON UN WANg PW R•1 
PtaOt®tON 0fo4Wrylow 	300QOOMw 0b2Nry89N 	8f®189M 1  San® 10 b 4% t n 10 taw 	Owr 60 Wry Daw 2 b<SR 	18 e 30 vwY Scrt 
ang e0 aW% ta b30 Maka Ow® < 01 Moks 19M 	Oar 30 Mua 

Pwawaw teM W . tMb RYMM1 taq x' 
Bbas w pw 8° tWrn we w 1M bnq x 2` Q0. x 1 17° I.D. efR om wn0v tnqa Wwwto rroted. 



Run r13 40'0 11 - 	43'0" 
Recovary 34 11 /36" 	® 	94.; 

Run 014 43'0'.'- 	48 1 0" 
Rscovery 48"/60" 	® 	80% 

	

48'0" 	Run 015 48 1 0 11- 50 1 0" 
Recovary 24"/24 1 ' 	® 	100% 

	

5010" 	Hnd of borini at S 0 
No watar encountered upon co"letion 

NOTE : ROCE CORSHG was performad 
starting 12114/87 	to 12/17187. 

AIR ROTARY was performed on 11/30/87 
and; 
1. 12" Roller bit to 18' in soil 

2. 12" Rollar bit 18' to 21' in bedrocl -I  

3. 8at 8" CasinB to 21' - 
drive casin` with has'ar to refusai.i 

4. Glouted inside and outside of 8" 
casint to surfaca. 	' 
80% Portland cassnt 
202 Dentonite pellets 

70 

75 

80 

45 

50 

55 

m 

65 



GEOLOGICAL LOG OF DRILL_HOLE ~ PROJECT: 	oL1N cHeaiCaI. 	 BORINU No, 	e-1 	LOCATION 	Sec Plao  
. BllminAcon 	HA 	SURFACE ELEV. 

PROJECT NO. 	kDr, l 	DI 	BORIHa CO. Hiller Fna'rine fi TPaC. DEPTH OF OVERBURDEN z7
r_4~~ 

MILLERENGiNEEFING.INC.  

~  -  DATE START: 	k/18l8k 	DRILLINa FOREMAN  T. Comulka 	ToTAL DEPTH 	"- ~ "  

DATE END: 	611R/86 	MEiT REPRESENTATIVE  W. ChildS 	WATER DEPTH 	6'2  

TYPQ 1 CORQ DAMPLES CLASSIFICATION AND ORILLINa BEHAVOI I RECOV ~ ELEVA-  DEPTH Loa PoR NOTES: 
31ZQ oF TION PHYSICAL CONDITION OF ROCK 

NOLE ERY S TESTINa lasd vatar 

No chang 
Run 81: 	27'-4" to 29'-7" 7-10 in coloi 

min/foot  27'-4  
Darc grey-green fine-grained granodiorite, moder- 

some 

ately fractured. 
loss 

Rec: 2'-3"/2'-3" 	100% 	RQD 4"/2'-3" 	15% 
9 1 -PI 

No 
Run 02: 	29'-7" to 32'-4" 	. 7-12 c6ange 

Same as run M1, vlth less fracturing. min/foot 
in 
color 

Rec: 2'-9"/2'-9" 	100% 	RQD 27"/33" 	82X 
2 , 	4" 

 Te[minated at 32'-4" Ln 6edrock. 

~ 
REMARKS: CORE LOSa 

CORE RfiCOVERY 
SHEET i OF ~ 



GEOLOGICAL LOG OF DRILL,HOLE PROJECT: 	O1.IN CNEaICaI. 	 BORING NO, 	g.-3 	LoeAnoN 	See elan  

W11minKton, NA 	SURFACE ELEV. 

PROJECT NO. ysr2l  OI 	BORINO CO.  Nille_ng'rino 	~  Tra t. DEPTH OF OVERBURDEN  

M0.1ERE1VGiNEEFJNG.INC. DATE START: 	6123/86 	ORILLINO FOREMAN  T. Gomulka TOTAL DEPTM 	37' - 9"  

DATE END: 	6/24186 	YE3T REPRESENTATIVE  W. Childs 	WATER DEPTH 	71- 3"  

TYPB 6 COR6 BAMPLES GLAS8IFICATION AND DRILLINO IBEHAVOIq 

SIZE OF RECOV ELBVA-  DEPTH LOa FOR NOTES: 
TION PHYBICAL CONDITiON OF ROCK 

HOLB EflY f TEBTINO laad r.®t®t 

Run 01 	26'-2" to 28'-0" 	Boulder 9 NO Run 	Ul; 	Roulder not 
26'-2o counced as part of 	5' 

min/foo oCe  
Da[k grey, flne-grained granodiorite. 

cinng e 

color 
REC: 8"/22" 	36% 	RQD 4 11/8" 	50% 

30t_9"  

. . Run P2 	30'-9" to 33'-9" 	- 9-11 N. Sand lense 
m1n400c change 32'-11" to 33 ° -9" 

Dark grey-green, fine-grained gcanodtorite highly in 

fractured. color 

~ 

REC 26"/36" 	72% 	RQD 15"/26" 	58% 
3V-9"  

Run 83 	33'-9" to 35'-9" 10-12 No 

Same as Run !2, 	less fractured. min/foot change 

RRC 20°124" 	83% 	flQD 15"/20" 	75% . in color - 

Run 04 	35'-9" to 37'-9" 10-12 No 
Saue aa gun i2, less fractured. min/foot change 
REC 22"/24" 	92% 	RQD 15"/22" 	68% in color 

37'-9" _ 
Terminated ac 37'-9" in bedrock. 

~ 
REMARKS:  CORE LOS9 

COFE RECOVERY 
SHEET _' QF ~ 



_ = 148 ? ,oneer Or 
® ® Leomtnst®r. MA 01453 

(6 t 7) 840-0391 

SOIL EXPLORATION CORPORATION 	23 Ingaus S! 
Nasnua, NH 03060 

Geotechnicai Drilling and Groundwater Monitor Weils 	(603) 582.3601 

OL:V CHE'.1CIAI. 	 Oatq 12/18/87 	JoeNa. 87-891 
.canon OLIN CHEHICAL, 	EAMES STREET, WILMINGTON, 	1A 

BORING =y7e 	?l4 	Ground 	 Oate 	~ f  	Oace 	 Onlfing 	 ng 	yc'q. 
4 o~ 	B=DROCX 	Eiav. 	 Sfart 	L/30/87 	~mobte 12/17/87 	r.~N 	P.N. 	~~s 	D.C. 

y Sam®N Dan Sal andlor bedeak ecreq dacnptlqa 
S 
y, 

 Samole 
6' 	~~ranon InRrn~es Blwng  

Per tt 
Ghenge 
OeqPn Yeual Iderreificriron at So8 andbr Root Strata !vo. Oeoth (tt.) 

Run k13 	40'0"— 	43'0" 
Recovery 	34"/36" 	- 	94.$ 

45 

50  

43'0" Run tt14 	43'0"— 	48'0" 
Recovery 	48"/60" 	80% 

48 0 Run /15 	48'0"— 	50'0" 
Recovary 	24"/24" 	® 	1005  

~ 
i 

55 

60 

65 
I 

70 

75 

80 

50'0" End of boring at 50`0' 
No wat®r encountared upon completion 

NOTE : 	ROCK CORING was parformad 
starting 	12/14187 	to 	12/17/87. 

AIR ROTARY waa performed on 11/30/87 	I 
and; 
1. 12" Roller bit to 	18' 	in soil 

2. 12" Roller bit 	18' 	to 21' 	in bedrock 

3. Set 8" Casing to 21' 	- 
drive casing with hammer to refusal. l  

4. Groutad inside and outside of 8" 
casing to surfaca. 
80% 	Portland cament 
20% 	Bentonite pallets 

rype at eonng 	Cawp 5ixr. 	8" 	NX Core 

PropoPoOn laerbardisgi 
Traa 0 io 10% 

Some 10 ro 40% 
And 40 m 50% 

GtfaulW Soib WAWs Dw  tt.) 
0 to 4 Wry Lqow 	90 Bo Sn Oensa 
4 to 10 lmM 	Ovw 50 W*! Omw 
10 to 30 Modurn Densa 

CoAeMw !ai *ft pK ft.) 
0 eo 2 Wry SaR 	t b 18 StM 
210 4 SdH 	15 b 30 Wry BCtt 
4 b® MidkMn stiN 	O+M 30 MW 

Standud pmeVttlon to (SFp . 140Y hamnwr taNing 70 1  
®iwK are ®ir 8` tskm wflh tt 18' brq ■ 2' OQ x 136' I.D. spW sow stmpw unlm atltiii notad. 

The terme and p®rceMagw uma w Wsen6s sod ub a roek ue GsW on viquy identdicafan d tM reaqwd UMON. t 1Aoqdaw aoftGif indcuad tnty ba afPeaea 
5y t;me ol yeu and watsr addetl dunng tM drilling pt»esK ® Wttw IFVb indKated may vary witlh ssuaW Auc9ustion arb tM dsgna ui sd aaaurma; wn®n me 
bonng was takert. 2'he strstiHatiot Wxa retxoswn the sqprmomdies Weu+dxnsa omw ea1 ry ~t, tlts adiddis trsnaitlau maY bs gndtW. ■ 



®_ ,a8 Poneer Cc 	 ~ ®iL EXPL® ~AT!®N C®RP®R,QT ~ ON 	 23 nga s:' 
v~ Leominster MA 01453 	 Nasnua. NH C306C 
® 	(611) 840-0391 	 Geotechnical Drilling and Groundwwater Monitor Weils 	16031 882360! 

_'. ~ em OtIV CHE SICAL 	 Oate 12/ 18/87 	ioo ryc 877891 	I 

~Locauon C:.IN CHFMICAL, E?MES STREE T., ',;I1'SINGTCN, `lA 

90RING T y•oe 44 	GrowC 	--Oate 	11/30/87. 	Date 	
12/17/87 	Drilf ~ n9 	P. N .E.ng ~ Hyarof. 

N0. 	3ECR.00K 	Efav. 	 Start 	 Compiete 	 Foremen 	 Geoagia 
S4mple Dat, Scll uWlor b®Orak etratU d4scnptlone 

P 
~ 

Sampie 
8• ~a e atron InUes 8isawi 

Per R 
Cha gae 
oepth vlwal iaennflcatlon ot Saf andbr Pock Straza NG. ~ Oeoth ( tl.) 

vOTE : 	NX CORE from 	0'0" 	to 	50'0" 
CORED GROUT from 	0'0" 	to 	2:'0" 
CORED BEDROCK from 	21'0" 	to 	50 1 0". 
un 	— 

Recovery 	18"/60" 	® 	30X 

to 

5'0" Run 82 	0'5 1'- 	10 1 0" 
Recovery 	60"/60" 	® 	lOoX 

+5 

10'0" Run M3 	10'0"- 	15'0" 
Recovary 	60"/60" 	® 	100% 

20 

15'0" Run U4 	15'0"- 	20'0" 
Recovery 	60'°/60" 	® 	1002 

_ . 
R,an r6 	21'0"— 	23'0^ 

zs _~ 	24' o" ~ 	 _ 
Run f8 24'0"- 28'0" 

~ 	 Racovary 48"/48" ® IOOX 

30 	
1. 	~ ~ 	28 o1 Run A9 28'0"° 32'0" 

Recovery 30"/48" 	62.5X 

Run i10 32'0"- 35 1 0" 
Recovary 36"/36" - IOOX 

75 
35'0" 

Raeoverv 18"/24 1°  . 	151  
Run N12 37'0"— 40 1 0" 
Recovary 36"/36" ® 100% 

- 	rypoolDonng CasnqSza: 	g" 	NR Core 

Proportta 	 GnrWW SaW (blCl" p•r tt.) 	 cdwww !46 (bbits ®w ft') 	I 
Tran 0 b 1096 	 0 to 4 Wry Looea 	30 eo 50 Denae 	 0 m 2 Wry Sdt 	8 to t6 SBIH 

Soma 50 s® 40% 	 4 to 10 lOM 	ovr 50 Wry Ox" 	2 ta 4 SaR 	15 1030 Wry St tt 	i 
.. 	 An0 40 to 50% 	 10 to 30 Merbum DwtM 	 1 	4 b 8 Modttm $Glf 	OvK 30 Mu0  

. 	 SIUWx® ponNralW taet ($PT) . 1406 haRlmaf h9N/>Q 30° 	 . 	 . 
®IVas ua W 8` takan wi9h an te` lon9 a 2' O.D. x 1 3'8' 1.0. sWA zpw wrow Wru otAwvais® rwted. 

 The tenns an,a p®rantages wa8 to Gacnto saf ano ae mek ue tusb at viatial 40mrficabor of t!» r emirM mMW ® MoOn n.ontaM indicated mav DO arter.ea 
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11 

GEOLOGICAL LOG OF DRILL_HOLE 	PROJECT:  OL1N CxeH1cA1 	 SOR(NO NO.  R-g 	LOCnnoN  See eian  
, 

 

Wilmington m .  NA 	SURFACE ELEV. 

PROJECT NO.  e0321 DI  lORINO 00.  WliP~~F^C=r'_?:_A TP° t• DEPTH OF OVEWeURDEN 
 27 2  

Mp1ElaE1\bGUVEEFdNG.INC: 	DATE START: 7/19/85 	DRILLINO FOREMAN T. Gomulka 	TOTAL DEPTM 	32'-2 

DATE END: 	7/21/85 	MEiT REPRESENTATIVE N• Child9 	yVATER DEPTH 	32° 

TYP! i 

31z! Of 
NOLE 

COa! ~ 
alcov 
EWY % 

lLEVA- 
TION 

®EPTN LOO 
SAMPLES 

FOR 
TlSTINO 

CLA831FICATION ANO 

PHYSICAL CONDITION Of WOCN 

DRILLINO BEHAVOIR 	. 
NOTES: 

wet®r tud 

Run 61 	27'-2"'to 28'-5" 36 C.00d (l) 	Very duil coring bi[ 
In/fooC recovery accounts for very slov 

Dark grey-green, flne-grained granodiorite with 
quertz veins, little frac[uring. 

no chang' 
in color 

feed. 

8,_5„ g.EC 	14"/15" 	93% 	RQD 	14"/14" 	100% 

!un 12 	28'-5" to 32'-2" 12-15 Good 
Sn/foot recovery 

Dark grey-green, fine-grained granndiorl[e uith No 
quarCz velne, litCle fracturing. change 1 ' 

REC 	40"/45" 	891 	RQD 	31"/40" 	78X 
color 

~ "llerminated at 32'-2". 

CORe L033 	REMARKS: 

CORE aECOVERY 1 	1 SHEET—OF — 



GEOLOGICAL LOG OF DRILL_HOLE 

~~~~ ff .. .7 
r~ 

PROJECT:  OL1N Ct1Et1ICAL 	 BORINO NO. B-7D 

Yilmington HA 	SURPACE ELEV. ^ 

PROJECT NO.  finlZLJIL  [ORINO co.  ljillgr~& ',in g  s T= t 

DAT'E $TART:  711/86 	ORILLINO POREMAN  T Comulka 

DATE END: 	7/1186 	MEiT REPREBENTATIVE  N. Childs 

_ LOCATtON  see elan 	—'  

 DEPTH OP OVER®UROEN  42'-7  

TOTAL DEPTH  50'-7"  

WATER DEPTH 	91 

TYPE 1 

8B2E OP 
HOLE 

COR[ 

R[COv 

ERY f 

[L[VA- 

TION 
~ 

DEPTH LOO 

SAMPLES 

POR 
TESTINO 

CLABSIPICATION AND 	 DRILLINO 

PHY91CAL CONOITION OP ROCK 
Hed 

DEHAVOIR 
NOTES: 

r®tat 

Rnn 01 	42 1 -7" to 44 1 -11" 12-16 No (1) 	Fitst attempt 	36 1 -9" 	to 
min/foot recovery 38" boulder, not 	inclu- 

Dark grey-green, fSne-grained, highly fractured ded in 5' core. 
granodforlte. 

REC 	18"/28" 	64% 	RQD 	4"/I8" 	22% 

4'-ll" 

5'-6"  Run /2 	44'-11" to 45'-6" 15 No 

_ Dark grey-green, fine-grafned highly fractured 
min/foot recovery 

granodiorite 	' 

REC 	~ 5"/7" 	71X RQD 4" /5" 	80X  

Run i3 	45'-6" to 47`-7" 14-17 No 
llark grey-green, fine-grained, less fractured min/foot recove ry  
granodiorite. 
REC 21"/25" 	84X 	RQD 4"/21" 	19%  _ 
Run 04 	47 -7" to 50 -T 7" — 12 No 
Dark grey-green, fine-grafned, less fractured min/foot recovery 
granodforite. 
REC 	35'°/36" 	97X 	Rs0 22"/35" 	63 % 

CORE LOSS 
REMARKS: 

CORE RECOVERY 
SHEET _' OF .~ 



GEOLOGICAL LOG OF DRILL,HOLE 

	

PROJECT• 	otrn CxenlCAt 	 HORING n0. 	g-6D  

	

, 	 LOCATIOH  See 	Pl.an  
.  Nilminaton. HA 	3URFACE ELEV. 

PROJECT NO. 	6nUzj_DI 	EORINO CO. Hiller Fng rina d T GC• DEPTH OF OVER®URDEN  

MXjFRQV('jINEMNG.)NC. 
®® 

DATE START' 	6/27/86 	DRILLIND FOREMAN T. , Gomulka 	TOTAL OEPTN 19'-3" 

--'--"—"- DATE END: 	6127186 	yE1T flEPRE9ENTATIVE u• Childs 	WATER DEPTH 6  

TYFE i CORE 
ELEbA- 

OAYPLES CLA$31FICATION AND DRILLINO I®EHAVOIR 

18E OF RECOV 
TION 

DEPTH 
I 

Lo® FOR I  PHYSICAL CONOITION OF ROCK 
NOTES: 

HOLH ERY % ~ YESTINO Im®a r®cer 

10-12 Run ► 1 14'-3" to 19'-3" 

15~ 	~ 	I 	Dark grey-green, fine-grained granodiorite. 
1lttle fracturing. 

REC 54"/60" 	90% 	Rc)D 37"/54" 	69%  

No 	(]) First attempt ll'-12' 
change 	boulder, not included 
in color 	in 5' core. 

Little 
loss 
of 
vater 

'e 

0 

20 
	

Terminaced at 19'-3" in bedrock. 

CORE LOSH 	I REMARKS: 

CORE RECOVERY SHEET —' OF -1 



.. 	.. 	.. 	. 	. 	. 	... 	. 	. 	.. 	.... 	. 	. 	. 	. 	.... 	 l 	.. 	.~ 

GEOLOGICAL LOG OF DRILL.HOLE 	PROJECT:  OL1N CHE>fICAL 	 OORINO NO_ g-4 ' 	LOCATION  See Plan  
. 	 Wilmimccon HA 	3URFACE ELEV_ 

PROJECT NO.  6naZLX_  BORINO CO. _JUL Fng'_'no 6 TPSC. OEPTH OF OVERBURDEN 22'-9 

WMLtIRQVGINEEPoNG.INC. 	DATE START  6/25/86 	DRIlLINO FOREMAN T. Comulka 	TOTAL OEPTH -2 7 ~ -9 " 
~..~. 	 ~  

— 	 DATE END:  —IL2s/86 	ME\T REPRE9ENTATIVE  N. Childs  yyATER DEPTH  5'1" 

TYPH \ CORQ 9AMPLES CkA991FICAYION AND ORILLHdO OEHAVOIR 

3'zE oP RECOV 
QLQVA_ DEPTH Loa FoR NOTES: 
TION PHYe1CAl CONOITION OF ROCK 

N OLE ERY A ~ TQ3TIN0 /aed v®t®r 

eun /1 	22'-9" to 27'-9" 	~ 10-16 No color 
22'-9" . min/fooL change 

Dark grey-green, fine-grained granodiorite wich ' 
thin lenee quartz. 	8ighly fractured to 24'9'; 

ome loss 
2'-9 	co 

lea® Eractured 24'-9" to 27'-9". 24'-9" 

Llttle 

gEC 	57//60" 	951 	QQO 	28"/60" 	47% 
lnss 

4'-9" Co 
27'-9" 

27'-9" 
, 

Terminated at 27'-9" in bedrock. 

REMARKS: CORE Lo99 

CORE RECOVERY 
SHEET —LOF -l— 



CSA MONITORING WELL 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 



STRATIGRAPHIC AND INSTRUIAENTATION LOG 	 (L-36) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-4D 
(Page 1 	of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED:' JUNE 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRA11GRAPHIC DESCRIPTION de REMARKS ELEVATIO MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
M 

T 
A 

s'N' 
v 
A 

P 
D 

REFERENCE POINT (Top of Riser) 79.23 oi 	r E E u 
GROUND SURFACE 77_5 R E PPII+ 

SP—SAND, medium grained, brown, wet, ~ 
outwash  CEME'NT/  1 SS 8 BENTONITE 

GRaUT 
2.5 — saturated  2SS 14 2"0 

PVC PIPE 

5.0 SP—SAND, fine to medium grained, brown, - 3SS 78 
saturated 

OENTONITE 
Same, except fine grained , some silt PELLET SEAL 

4SS 16  7 5 
s•a 

SW—SAND, medium to coarse grained, trace eoRE'HOLE 
5SS 6 gravel 

10.0 

6SS 63 
66.0 SAND PACK GC—GRAVEL, some sand, ice—contact deposit 

12.5 
7SS 41 

63.3 v~~1 scReEN BEDROCK — spoon refusal 
15.0 END OF OVERBURDEN HOLE ® 14.2 FT. BGS 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	~,.WATER FOUND 	SL 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-")  
(BEDROCK) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-4D 
. 	 ' 	(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 21, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R wR 
L EN UU OE 0 AE 
E DT NM RC D TT 

OEPTH DESCRIPTION OF STRATA A  MONITOR OR E E ~ R R 
T INSTALLATION CV R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL 9= % % 

Overburden 6'0 
BOREHOLE 

12.5 SAND PACK 

6J5 SwE
CLREEN BEDROCK(Gneiss): 	moderately fractured, 

15.0 fractures subvertical 	with minor weatherinq 
fracturing/joints diminish 	@ 21.0 ft BGS 1 80 0 

7.5 

2 

20.0 

56.5 
END OF HOLE @ 	21 FT. BGS 

SCREEN DETAILS:  
22.5 Screened Interval: 

9.0 to 19.0' BGS 
Length 	—10.0' 

25.0 Diameter —2.0" 
Slot 	(( 10 
Material —Plastic 
Sand pack interval: 

27.5 7.0 	to 21.0' BGS 
Material —Coarse Sand 

30.0 

32.5 

35.0 

37.5 

40.0 

NOTES:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND 1NSTRUMENTATYON IAG 	 (L—se) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATON: GW-40S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 29, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 ' HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRA11GRAPHIC DESCRIP710N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T ' n' ? 

M A A D 
REFERENCE POINT (Top of Riser) 88.46 

0  E E u 
GROUND SURFACE 66.4 9=p R E PPm 

For statigraphy see Iog GW-40D 
CEMENT/ 
BENTONITE 

2.5 
GROUT 
2.®  
PVC PIPE 

5.0 a°a 
BOREHOLE 

BENTONITE 
7.5 PELL.ET  SEAL 

SAND PACK 

10.0 

12.5 

15.0 NEU. SCREE'N 

17.5 

20.0 66.4 END OF HOLE ® 	20.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

22.5 10.0 to 20.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot # 10 

25.0 Material —Plastic 
Sand pack interval: 
8.0 to 20.0' BGS 

27 5 Material -Coarse Sand 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATtONS MAY CHANGEc REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~:D 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	W 



STRATIGRAPHIC AND IN5'I'RIJMENTATION IAG 	 (L-39) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-40D 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 10, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLA110N ~ T'~ ' ? 

14 A A D 
REFERENCE POINT (Top of Riser) 88.00 ~ E E u 
GROUND SURFACE 86.4 9=p R E PPm 

SP—SAND(FILL), fine to medium grained, trace e' 
gravei, yellow brown, dry iSS 14 

2.5 
2SS 12 

5.0  3S5 15 

79.4 4SS 32 
SP—SAND, fine to medium grained, dark brown, 7,5 
moist, outwash ~> 
— saturated  SSS 42 

10.0  i> 
6SS 32 

6'0 

12.5 ~ 	BatEnoLE  
7SS 46 

SW—SAND, fine to medium grained, brown, 
saturated, outwash 

15.0 8SS 23 
CEMENT/ 
BENTONITE 
GROUT 
a.a  9SS 10 

1T5 
ML—SILT, some flne sand, brown, outwash 6g4 '~ `~ ~ , 	P 	P IPE 
SW—SAND, fine, medium and coarse grained, 10SS 12 
brown, saturated, outwash 

20.0 

11SS 6 

22.5 
12SS 6 

62.9 
ML—SILT, some fine sand, brown, saturated 

61. 9 
SW—SAND, fne to coarse grained, some fne 25.0 13SS 56 
to medium gravel, brown, saturated, ice— 
contact deposit +  

' 14SS 86 
27.5 

58.4 . R- 
SW/GW—SAND and GRAVEL, fine to coarse sand, 
fine to medium gravel, brown, saturated, ice— ' x` 15SS 59 
contoct deposit  

30.0 { 

16SS 64 

— coarse gravel, hard drilling to end BENTaNITE 
32.5 of boring PELLET SEAL 

SAND PACK 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STA7)C WATER LEVEL 	Z 



STRAnGRAPHIC AND INSTRUMENTATION LOG 	 (L-39) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-40D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 10, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METH .OD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WI-MiNGTON, MA- 	 CRA SUPERVSOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N N U  s  w . D 

ft BGS ft AMSL A  10 N INSTALLATION u T v 
m A A 
B T L 
E E R  E u 

,vC 

PIPE 

R E PPm, 

2'0 

TI 7 

SS  

PVC PIPE 
17SS x 41 

SAND PACK 
18ss >1 OC 

-37-5 

47.4 
BEDROCK 	spoon  refusal 

40.0 46.4 WELL SCREEN — 
END OF OVERBURDEN HOLE @ 40.0 FT. BGS 

IL6,0  -42.5 BOREHOLE 

-45-0 

-47-5 

-50.0 

- 52-5 

-55.0 

- 57.5 

-60.0 

-62.5 

-65-0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHYC AND INSTRUMENTATYON LOG 	 (L-ao) 

(BEDROCK) 
PROJECT (JAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-40D 

(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 26, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R wR 
L EN UU OE 0 AE 
E DT NM RC 0 TT 

DEPTH DESCRIPTION OF STRATA n 
T 

MONITOR 
INSTALLATION. 

RE 

acv R 

6 Eo 

E R R  r i 

Eu 

KA R 
O L Y 
N 

ft BGS ft. AMSL % ~ % 

Overburden s'm 
BOREHOLE 

37.5 
SAND PACK 

40.0 46~ ¢  SCREEN BEDROCK(Gneiss), slightly to moderately 
fractured, 	fractures are slightly weathered 

42.5 1. 65 40 

45.0 414 
END OF HOLE @ 	45 FT. BGS SCREEN DETAILS:  

Screened Interval: 
35.0 to 45.0' BGS 

47.5 Length —10.0' 
Diameter —2.0" 
Slot 	,y 10 

50.0 Material 	—Plastic 
Sand pack interval: 
33_0 to 45.0' BGS 

Moterial —Coarse Sand 
52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	Y 	STATIC WATER LEVEL 	 NM — NY<1T MEASURED 



STRATIGRAI9HIC AND INSTRUMENTATION IAG 	 (L-41) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-42S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTtON de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 5 'N' P 

u 
M 

T 
A 

V 
A D 

. 	REFERENCE POINT (Top of Riser) 84.16 E E u 
GROUND SURFACE 84.5 g E PPm 

For statigraphy see log GW-42D RoAD Box 

' h- 	 CEMENT/ 
BENTONITE 

2.5 a2ouT 

BENTONITE 
5.0 PELIET SEAL 

2'0 
7.5 PVC PIPE 

6'4 

10.0 BORE}IOLE 

SAND PACK 

12.5 

 WELL SCREEN 

15.0 

17.5 

66.0 END OF HOLE ® 	18.5 FT. BGS 
SCREEN DETAILS:  

20.0 Screened Interval: 
8.5 to 18.5' BGS 

Length —10.0' 
22 5 Diameter —2.0°  

Slot # 10 
Material —Plastic 
Sand pack intervol: 

25.0 6.0 to 18.5' BGS 
Material —Coarse Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATtON TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	NZ 	STATIC WATER LEVEL 	!r 



STRATIGRAPHIC AND INSTRITMENTATION LOG 	 (L-42) 
(OVERBITRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-420 
 (Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 21, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAl7GRAPHIC DESCRIPTION & REMARKS ELEVA11ON MONITOR SAMPLE 
N 5 'N' P ft 8GS ft AMSL INSTAL.LATION 
u 
M 

T 
A 

V 
A D 

REFERENCE POINT (Top of Riser) 84.16 E 6 u 
 GROUND SURFACE 84.4 E PP ~n 

GW—GRAVEL, some sand, brown, dry, ice—contac ttoao Box 1SS 10 
deposit 

2.5 
2SS 22 

80.4 
SW—SAND, some silt, brown, wet 

5.0 3SS 28 

4SS 29 
T5 SP—SAND, medium to coarse grained, trace 

gravel, light brown, saturated, ice—contact 
deposit 5SS 26 

10.0 
6SS 17 

4°0 

12.5 
BORENOLE 

7SS 14 
aEMENT/ 
BENTONITE 

15.0 ~WT  8SS 6 

2•9  9SS 23 
17.5 PVC PIPE 

20.0 10SS 11 

11SS 9 
22.5 

60.9 
GW/SW—GRAVEL and SAND, hard drilling to end 
of drilling 

25.0 

27.5 

BENTaNiTE 
PELLET SEAL 

30.0 

32.5 S,wD PACK 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~::) 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 fL-421 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-420 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION k REMARKS ELEVATION MONITOR SAMPLE 
N s'N' P ft BGS ft AMSL INSTALLATION u T v 
~A A A 0 

::: 

B T L 
E E U 
R E PPm 

2'm 
PVC PIPE 

SAND PACK 

35.0 

37.5 

45.4 wELL scREEN 12SS >70 BEDROCK 
40.0 4'0  END OF OVERBURDEN HOLE ® 39.0 FT: BGS 

BOREHOLE 

42.5 

45.0 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(::) 	WATER FOUND 	1Z 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION LAG 	 cL-43J 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-42D 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E 8I RN CR R wR 
L EN UU DE 0 AE 
E DT NM RC 0 TT 

DEPTH DESCRIPTION OF STRATA n MONITOR aR e Eo RR 
T INSTALLATION Cv R E N 
1 KA R 
0 L Y 
N 

ft BGS ft. AMSL 9 9 7 

Overburden SAND PACK 

37.5 
WELL 

4$.2 SCREEN 
BEDROCK(Gneiss): 	slightly to moderately 

40.0 fractured, 	fractures are subvertical 	to 4 -0  
near horizontal. 	Iittle 	weathering on soRENOLE 
fractures 1 55 45 

42.5 

40.2 
END OF HOLE ® 	44 FT. BGS SCREEN DETAILS:  45.0 Screened Interval: 

34.0 to 44.0' BGS 
Length —10.0' 

47,5 . Diameter —2.0" 
Slot 	# 10 
Material 	—Plastic 
Sand pack interval: 

50.0 30.0 to 44.0' BGS 
Material —Coarse Sand 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTEg: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	3E 	STATIC WATER LEVEL 	 NM — NOT MEASURED 	. 



STRATIGF3APFiIC AND INSTRiTMENTATION I.OG 	 (L-44) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-43S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 24, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCATION: 	N4LMINGTON, MA. 	 . 	CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIP110N de REMARKS ELEVATION MONITOR SAMPI E 
ft BGS ft AMSL INSTALLATION N  S 'N' P 

T 
A 

V 
A 

1 
D 

REFERENCE POINT (Top of Riser) 87.36 E u 
GROUND SURFACE 85.6 E PPm 

For statigraphy see log GW-43D 

FM 
* 	 CEMENT/ 

2.5 BENTONITE 
GROUT 

u" 

5.0 BENTONITE 
PELLET SEAL 

7.5 2°8  PVC PIPE 

6°q 
BOREHOLE 

10.0 

SAND PACK 
12.5 

WELL SCREEN 

15.0 

17.5 
67.6 

END OF HOLE ® 	18.0 FT. BGS 
SCREEN DETAILS:  

20.0 Screened Interval: 
8.0 to 18.0' BGS 

Length —10.0' 
Diameter —2.0°  

22.5 Slot # 10 
Material —Plastic 
Sand pack interval: 
6.0to18.0'BGS 

25.0 Material —Coarse Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	= 



STRATIGRAPHIC AND INSTHUMENTATION LOG 	 (L-as) 
(OVERBURDEDt) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-43D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 17, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAl1GRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T'~' ? 

A1 A A D 
REFERENCE POINT (Top of Riser) 87.97 E E u 
GROUND SURFACE 85.6 9=p R E PPm 

GW—GRAVEL, pebbles and weii rounded 
bouiders, some sand, brown, dry, ice— - 1SS 43 
contact deposit 

2.5 
2SS 46 

5.0 _ saturated 3SS 80 

< ' 4SS 80 
7.5 781 SW—SAND, fine to coorse groined, graveily, 

brown, saturated CEMENT/ 
— softer BENTONITE 5SS 23 

10.0 Same, except trace gravel 	 . ~~T  

6SS 35 
2'® 
PVC PIPE 

12.5 
7SS 26 

15.0 GW—GRAVEL, some sand, very hard, cobbles e~EHOLE 
SSS 44 

u ~ 

~ 
17.5 

BENTaNITE 
PEU.ET  sEAL 9SS 13 

20.0 
sAND PACC 10SS 10 

— very hord 	~ 

22.5 

25.0 11SS 19 
59.6 VAU SCREEN SW—SAND, fine to coorse grained, some 

gravel, some silt, dense 
27.5 

56.6 
12SS  >1 0 BEDROCK — spoon refusal X  

END OF OVERBURDEN HOLE 0  29.0 ft. BGS 30.0 

32.5 3'a 
Nx CAREHOLE 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

17 	CHEMICAL ANALYSIS 	o 	WATER FOUND Q 	STATIC WATER LEVEL 	~ 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L" 46)  
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-43D 
(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 18, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

. E BI RN CR R WR 
L EN uU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n M ON I TOR oR E E ~ RR 
T INSTALLATION Cv R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL 9 7 % 

Overburden 

6'm 

27.5 
BOREHOLE 

SAND PACK 

56.6 
wELL BEDROCK(Gneiss): 	moderately fractured. 

30.0 fractures are subvertical 	and slightly SCREEN 
weathered 

1 60 70 

32.5 
3"0 NX 
COREHOLE 

35.0 506 
END OF HOLE @ 	35 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

37.5 24.0 to 34.0' BGS 
Length 	—10.0' 
Diameter —2.0" 
Slot 	fJ 	10 

40.0 Material 	—Plastic 
Sand -  pack interval: 
20.0 to 30.0' BGS 

42.5 Material —Coarse Sand 

45.0 

47.5 

50.0 

52.5 

55.0 

NOTES : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	3t 	STATIC WATER LEVEL 	NM — NOT MEASURED 



S'I'RATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-73) 
(OVERDURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-44D 
(Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 24, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS ELEVAIION MONITOR SAMPLE 
~ 
M 

T 
A 

C 
A 

~ 
A 

ft BGS ft AMSL INSTALLATION 

REFERENCE POINT (Top of Riser) 8397 ~ 	E E u 
GROUND SURFACE 8.3.5 R 

GW—GRAVEL(FILL), fine to medium, some sand, 
groy, dry 

2.5 
— saturated 8L0 
GW—GRAVEL, fine to medium, some sand, gray, 1SS 34 
saturated, ice—contact deposit y.. 

~ 
5 . 0 787 3 2SS 15 SW—SAND, fine to coarse grained, some fine 

gravel, brown, saturated 

3SS 11 
7.5 a: 

74'5 ~ '.' 45S 3 
SP—SAND, medium grained, brown 

0.0 e. 

= 5SS 34 2a 
SW—SAND, medium to coarse grained, some 72  ~ ~~~ PvC PiPE 

12.5 gravel, brown 6SS 32 

15.0 ; ;' 7SS 59 

17.5 't' ?: 	CEMENT/ 
BENTONITE 

i „ 	GROUT 
s~ 

20.0 ~c 
~ 6SS 91 

22'5 SW—SAND, fine to coarse grained, some gravel 
trace silt  BORO OLE 9SS 59 

25.0 
10SS 42 

27.5 ' 
55.5 6  

GW—GRAVEL, fine, some sand, brown and black 
4_ 

11SS 
x 

36 
30.0 51.5 ' ' 

SW—SAND, fine grained, some silt, brown 
12SS 
x 

78 

32.5 
50.5  

SP—SAND, fine to coarse groined, some gravel 
brown 

NOTES: 	MEASURING POINT ELEVA710NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STA11C WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRUMENTATION lAG 	 (L-73) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-440 
(Page 2 of 3) 

PROJECT NO.: 	3683 	• 	 DATE COMPLETED: 	APRIL 24, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS El EVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N 0 

u 
M 

T 
A 

V 
A 

v 
A 

B T L 
E E U 

E PP~n 

i' 
13SS 17 

35.0 ; -g 
14SS 39 ~ 

? 37.5 — chemical odor  

z  15SS 32 
40.0 — strong chemical odor * ~  

~ CEMENT/ 	~ 
16SS 23 

BENTONITE 
42.5 cROUT 

~ 
6•0 17SS 62 
BOREHOLE 

45.0 ~ 

Y: 

47.5 n 

2'0 
;.~ 	 PVC PIPE 

50.0 
18SS 54 

 x BENTONITE 
PEL7.ET SEAL 

52.5 

SAND PACK 

55.0 
19SS 

57.5 20SS >10C  

24.5 
SW—SAND, some broken weathered bedrock, 

60.0 green brown, product odor wsu. SCREEN 

22 5 
BEDROCK 

62.5 END OF OVERBURDEN HOLE ® 	61.0 FT. BGS 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRiTMENTATION IAG 	 (L-'")  
(BEDROCK) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: 	GW-44D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 24, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E Bi RN CR R WR 
L EN UU 0E a AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR oR E E ~ RR 
T INSTALLATION CV R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL  
GROUND SURFACE B3.5 

Overburden 
SAND PACK 

60.0 

22.5 
S~cREEN BEDROCK(Gneiss): 	slightly fractured, 

fractures are sub—vertical and slightly 
62.5 weathered 

6"0 1 45 50 
BaREHOLE 

65.0 

16.5 
END OF HOLE ® 	67 FT. BGS 67,5- 

SCREEN DETAILS: 
Screened Interval: 
55.0 to 65.0' BGS 

70.0 Length —10.0' 
Diameter —2.0" 
Stot # 10 
Materiol —Plastic 72.5 Sand pack interval: 
53.0 to 67.0' BGS 

Material —Coarse Sand 
75.0 

77.5 

80.0 

82.5 

85.0 

87.5 

6QMS,: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

= 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



3R'FtATIGRAPHICi AND INSTRIIMEiNTATIQPt LOC'r 	 (L-75) 
(®VERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-44S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 24, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 " ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTtON & REMARKS ELEVATiON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATiON ~ 

M 

.s 
A 

'n 
A 

0 
A 

REFERENCE POINT (Top of Riser) 85.70 E E u 
GROUND SURFACE 84.0 E PPm 

For stratigraphy see log GW-44D 

2.5 
CEMENT/ 
BENTONITE 
GROUT 

5.0 
ar 

7.5 
BENTONITE 
PELLET SEAL 

2°4 

10.0 
PVC PIPE 

BOREHOLE 

12.5 

SAND PACK 

15.0 

KELL SCREEN 

17.5 

20.0 64.0 END OF HOLE ® 	20.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

22.5 10.0 to 20.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot /{ 10 

25.0 Material —Plastic 
Sand pack interval: 
8.0 to 20.0' BGS 

27 5 Material —Coarse Sand 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STA11C WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUIdENTATION LOG 	 (L-78) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATtON: GW-48S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 11, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATtON: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
~ T' ~ ' D  ft BGS ft AMSL INSTALLATION 
M A A A 

REFERENCE POINT (Top of Riser) 89.43 E E u 
GROUND SURFACE  89.9 E PPm 

For stratigraphy see Iog GW-45D ROAD BOX 

2.5 
. cE1AENT/ 

~ B 	BENTONITE 
GROUT 

5.0 2'm 
PVC PIPE 

BENTONITE 
7.5 PELLET SEAL 

10.0 

8'a 
BOREHOLE 

12.5 

15.0 SAND PACK 

WELL SCREEN 
17.5 

20.0 

679 
END OF HOLE ® 	22.0 FT. BGS 22,5 

SCREEN DETAILS:  
Screened Interval: 
12.0 to 22.0' BGS 

25.0 Length —10.0' 
Diameter —2.0°  
Slot /{ 10 
Material —Plastic 

27 5 Sand pack interval: 
8.0 to 22.0' BGS 

Material —Coarse Sand 
30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STA11C WATER LEVEL 	X 



STRATIGRAPIiIC AND Ii3STRUMENTlsTION LOG 	 (L-7e) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATON: GW-45D 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 11, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATIOh MONITOR SAMPLE 
ft BGS ft AMSL INSTALLA110N u T a ~ 

M A A A 
REFERENCE POINT (Top of Riser) 89.36 E E u 
GROUND SURFACE 89.8 g E PPm 

As halt 89.5 RoaD Box 1 SS 
;s SW\GW—SAND and GRAVEL, coarse, cobbles, 

brown, dry, ice—contact deposit 
2.5 a: 

2SS 89 

5.0 

7.5 
v fi~ 

: 80.8  
GW\SW—SAND and GRAVEL, flne to coarse, 

10.0 brown, saturated, ice—contact deposit  

2°p  3SS 42 
,'~ 	PVC PIPE 

12.5  4SS 83 
75.8 GW—GRAVEL, fine, some medium to coarse 

15.0 grained sand, brown, saturated _.;~ 5SS 38 

17.5 CEMENT/ 
BENTONITE 
GROUT 

20.0 69.8  SW—SAND, medium to coarse grained, some 
fine rounded to subrounded gravel, brown, ^ ~§, 6SS 46 

22.5 
sb 
BOREHOLE 

25.0 7SS 29 

27.5 > 
Some, except fine gravel ~ ~ 

30.0 8SS 32 

s 
32.5 

r ~ 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-76) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-45D  
(Poge 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 11, 1991 

CLiENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERMSOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
~ T v  a ft BGS ft AMSL INSTALLATtON 
M A A A 
g T L 
E E U 
R E PPm 

4 6'0 
35.0 - eoREHOLE 9SS 57 

37.5  

CEMENT/ 
_ BENTONITE 10SS Z>10C  

40.0 GROUT 
* 
h 

42.5 2'0 
PVC PIPE 

ij 

x 11SS 85 
45.0 

BENTONITE 
PELLET SEAL 

47.5 

12SS 90 Z 
50.0 

SAND PACK 

52.5 

55.0 

57.5 WELL SCREEN 

60.0 298 BEDROCK 
END OF HOLE ® 	60.0 FT. BGS 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRiTMENTATION IAG 	 (L-")  
(HEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-45D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR 
L EN UU OE Q AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR E~ aR E RR 
T INSTALLATION oV R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 
SAND PACR 

57.5 
wEu. 
SCREEN 

60.0 29B e a  
BEDROCK(Gneiss): moderatley to strongly 
fractured, fractures are sub—horizontal 
and sub—vertical with Iittle weathering BOREHOLE 

1 80 0 
62.5 

26.3 END OF HOLE ® 	63.5 FT. BGS 

65.0  SCREEN DETAILS:  
Screened Interval: 
52.5 to 62.5' BGS 

Length —10.0' 
67.5 Diameter —2.0" 

Siot # 10 
Material —Plastic 

70.0 Sand pack interval: 
48.0 to 64.5' BGS 

Material —Coarse Sand 

72.5 

75.0 

77.5 

80.0 

82.5 

85.0 

pLQTE6: MEASUftING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND IIdSTRUMENTATYON LOG 	 (L-79) 

(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-46D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 31, 1992 

CLIENT: 	OLIN CORP. 	 DRILLJNG METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
N S 'N 	1 D ft ®GS ft AMSL INSTALLATION u 
M 

T 
A 

v 
A 

v 

REFERENCE POINT (Top of Riser) 85.90 E E u Lm 
 

GROUND SURFACE 84.2 E 

SP—SAND, fine grained, brown, saturated 

CEMENT/ 
2.5 t 	

BENTONITE 
GROU 1SS 28 

z 	. 

5.0 — very hard BENTONITE 
2S$ >1 D 

PELLET SEAL 

2°9 
7.S PVC PIPE 

6°9 
BOREHOLE 

10.0 742 3SS >10 SC—SAND, some clay, some silt, trace gravel, 
dense, brown 

SAND PACK 
12'5 71'7 

BEDROCK 
END OF OVERBURDEN HOLE 	14.0 FT. BGS 

15.0 WEL SCREEN 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRCTMENTATION LOG 	 (L-80)  
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNA110N: 	GW-46D 
(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	J.W. MICHELS 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH bESCRIPTION OF STRATA A MONITOR oR E E ~ R R  
T INSTALLATION CV R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden e'o 
BOREHOLE 

12 5 
SAND PACK 

7O2  BEDROCK(Gneiss): 	black, moderately 
15.0 fractured, fractures are sub—vertical and WELL 

weathered slightly SCREEN 
1 60 75 

17.5 
66.2 END OF HOLE ® 	18 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 20.0 8.0 to 18.0' BGS 
Length —10.0' 
Diameter —2.0" 

22.5 Slot /{ 10 
Material —Plastic 
Sand pack interval: 
6.0to18.0'BGS 

25.0 Material —Coarse Sand 

27.5 

30.0 

32.5 

35.0 

37.5 

40.0 

8QTEs:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE  

g 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATIOIQ LOG 	 (L-47) 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION:W-47 ~Page 1 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 27, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N 5'N' P ft BGS ft AMSL INSTALLATION u 
A1 

T 
A 

v 
A D 

REFERENCE POINT (Top of Riser) 93.18 E E u 
G ROUND SURFACE 91.6 E ppm 

SW—SAND(FILL), fine to coarse groined, trace cEMENT 
gravel, dry BENTONii 1SS 29 

GROUT 

2 5 2SS 10 
88.6 PEU.ET  S AL 

BEDROCK z.m  
876 PVC PIPE END OF OVERBURDEN HOLE ® 4.0 FT. BGS 

5.0 6'4 
BOREHOLE 

SAND PACK 
7.5 

`NELl SCREEN 
0.0 

12.5 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~—) 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	= 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-'Z)  
(BEDROCK) 

PROJECT NAME: GW-47 	 HOLE DESIGNATION: 	GW-47 
(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 26, 1991 

CLIENT: 	OLIN CORP. . 	 DRILLING METHOD: 	4 14 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVSOR: 	J.W. MICHELS 

E 81 RN CR R WR 
L EN UU aE O AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA a MON I TOR oR E~ E RR 
T INSTALLATION CV R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden  CEMENT/ 
BENTONITE 
GROUT 

2_5 ~ BENTONITE 
PELLET 

B7.6 
SEAL 

BEDROCK(Gneiss): 	slightly fractured, 2'm 
5.0 fractures are slightly weathered and PvC PPE 

subhorizontal 

35 30 

7.5 
6 m 
BOREHOLE 

SAND PACK 

10.0 

weLL 2 75 60 
SCREEN 

12.5 X. 

776  END OF HOLE ® 	14 FT. BGS 
15.0  SCREEN DETAILS:  

Screened 	Interval: 
4.0 to 14.0' BGS 

Length 	—10.0' 175 Diameter —2.0" 
Slot 	# 	10 
Material 	—Plastic 

20.0 Sond pock interval: 
3.0 to 14.0' BGS 

Material —Coarse Sand 

22.5 

25.0 

27.5 

30.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

4 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INS7'RUMEIdTATION LOG 	 (L-48) 
(OVERBURDEPd) 

PROJECT NAME: OLIN (CSA) 	. 	 HOLE DESIGNATION: GW-485 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 16, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
N 
U 
M 

5 
T 
A 

'N' 
V 
A 

P 
I 

D 
ft BGS ft AMSL INSTALLATION 

REFERENCE POINT (Top of Riser) 91.14 E E u 
GROUND SURFACE 88.9 E ppm 

For stratigraphy see log GW-48D _ 
~ 

2.5 

~ 
CEMENT/ 

 E ' 	BENTONITE 
5.0 -  GROUT 

2'0 
7.5 . PVC PIPE 

 BENTONITE 
PELIET SEAL 

10.0 . 

6'0 
BOREHOLE 

12.5 

15.0 
SAND PACK 

. WEI.I SCREEN 
97.5 

20.0 

86.9 
END OF HOLE ® 	22.0 FT. BGS 22.5 

SCREEN DETAILS:  
Screened Interval: 
12.0 to 22.0' BGS 

25.0 Length —10.0' 
Diameter —2.0" 
Slot # 10 
Material —Plastic 27 5 Sand pack interval: 
10.0 to 22.0' BGS 

Material —Coarse Sand 
30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND SZ 	STATIC WATER IEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-49) 
(OVERBURDEN) 

 PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-48D 	. 
(Page i 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 26, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
N 
u 

S 
T 'N' v 

P ft BGS ft AMSL INSTALLATION 
M A A D 

REFERENCE POINT (Top of Riser) 90.86 E E u 
GROUND SURFACE 89.0 R E PPm 

SW/GW—SILT, SAND and GRAVEL(FILL), rubble, ~ dM(~ 
1SS 38 

2'5 — wood, garbage, very hard, odor 	~ ~?. 2SS 25 

5.0 e 
— softer 

7.5 
82.0 

SC—SAND(FILL), some silt, some gravel, gray, 
moist y; 

3SS 5 
~ 

10.0 4SS 2 
— saturated  ~ 

— charcoal, wood fragments, wet to saturated 6°  5SS 11 
12.5 

BoREHOLE 

CEMENT/ 
BENTONITE 6S5 2 

15.0 74'5 atoUT 
SW—SAND, fine to medium grained, some silt, 
brown, saturated, outwash 

7SS 15 

17.5 2*6  PVC PIPE 8SS 31 

20.0 
6 9.5 

. 
;a 9SS >10 SW/GW—SAND and GRAVEL, fine to coarse 

grained, angular, brown gray, ice—contoct 
deposit 

22.5 : 
66.0 

SM—SAND, some silt, some gravel, brown 
10SS 

x 
24 

25.0 
> !i 

11SS 64 
~ 

27,5 12SS >10 
BENTaNITE 
PELLBT SEAL 

GW—GRAVEL, some sand, brown ~ 
30.0 sAND PACK 13SS 61 

58.0 
SW—SAND, some silt, some gravel, brown, ice— 
contact deposit 14SS 51 

32.5 
NELL SCREEN 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STA17C WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (L-<e) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-48D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 26, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS  

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N S'N' P ft BGS ft AMSL INSTALLATION u T v 
M A A D 
8 T L 
E E u 
R E PPm 

6'm 
80REHOLE 15SS 75 

35.0 SAND PACK 
530 

BEDROCK(Gneiss): 	slightly to moreately 
fractured 	with 	subvertical 	fractures, slightly wELL scREEN 

37.5 weathered 
END OF OVERBURDEN HOLE ® 36.0 FT. BGS 

40.0 

42.5 

45.0 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE  

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (L-50 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-48D 

(Poge 3 of 3)  
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 16, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR 
L EN uu OE Q AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MTOR ON I oR~ E Eav Re 
. T INSTALLATION Cv R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL 9 % % 

Overburden 6'd 
BOREHOLE 

35.0 SAND PACK 
530 

BEDROCK(Gneiss): 	moderate to slightly 
fractured, 	fractures slighlty weathered wELL 

SCREEN 37.rJ 

65 50 

40.0 

48.0 
END OF HOLE ® 	41 FT. BGS 

SCREEN DETAILS:  
42.5 Screened Interval: 

31.0 	to 41.0' BGS 
Length 	—10.0" 

45.0 Diameter —2.0" 
Slot 	g 	10 
Material 	—Plastic 
Sand pack interval: 

47.5 29.0 to 41.0' BGS 
Material —Coarse Sond 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INS'!'RiJMENTATION LOG 	 (L-81) 
(OVERBURDEN) 

PROJECT NAME: OLiN (CSA) 	 HOLE DESIGNATON: GW-49D 

PROJECT.NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 14, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVA110N MONITOR SAMPLE 
N 5 'ry' 0 ft BGS ft AMSL INSTALLATION 
u 
M 

T 
A 

v 
A 

v 
A 

REFERENCE POINT (Top of Riser) 87.37 E E u 
GROUND SURFACE  79.2 E PPm 

CL—CLAY, some sand, some silt, black, product ' 
odor 1SS 

~ 	CENENT/ 
2.5 a. 	BENTONITE 

GROUT 2SS 

75.2 
SP—SAND(FILL), fine grained, black, saturated, 

5.0 slight odor BENTONITE 3S5 26 
PELLET SEAL 

a'a 

7.5 
PVC PIPE 

6'4 
BOREHOLE 

10.0 692 
CL—CLAY, some sand, some gravel, black, 
saturated 4SS 55 

SAND PACK 
12.5 

`AELL SCREEN 5SS >100  

15.0 6SS 

17.5 
61.2 

END OF HOLE ® 	18.0 FT. BGS 
SCREEN DETAILS:  

20.0 Screened Interval: 
8.0 to 18.0' BGS 

Length —10.0' 
Diameter —2.0" 

22,5 Slot # 10 
Material —Plastic 
Sand pack interval: 
6.0 to 18.0' BGS 

25.0 Material —Coarse Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	Q 	STATIC WAFER LEVEL 	Z 



STRATIGRAPHIC AND IlVSTRUMENTAT%ON IAG  
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-50S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 27, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCAl10N: 	WILMINGTON, MA. 	 CRA SUPERVSOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPI E 
N 
u 

S 
T 

'N' v P ft BGS ft AMSL INSTALLATION 
M A A D 

 REFERENCE POINT (Top of Riser) 79.71 E E u 
GROUND SURFACE  77.0 R E PPM 

For stratigraphy see Iog GW-50D CEMENT/ 
BENTONITE 

:a 	GROUT 

2.5 
BENTONITE 

. PELLET SEAL 
2'0 

5.0 PVC PIPE 

7• 5  ai 	SAND PACK 

10.0 'AELL SCREEN 

6'0 
BORE}IOLE 

12.5 

15.0 62.0 
END OF HOLE ® 	15.0 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

17,5 5.0 to 15.0' BGS 
Lerigth —10.0' 
Diameter —2.0" 
Siot # 10 

20.0 Material —Plastic 
Sand pack interval: 
4.0 to 15.0' BGS 

22 5 Material —Coarse Sand 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STA11C WATER LEVEL 	M 



STRATIGRAFHIC AND INSTRUMENTATION IAG 	 (L-52) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-50D 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 21, 1991 

CLENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N s'N' P 

u 
M 

T 
A 

v 
A D 

REFERENCE POINT (Top of Riser) B0.11 E E u 
GROUND SURFACE 774 E IPPM 4  

OL—SILT, leaves, twigs, brown, dry, outwash 
76.4 1SS 2 

SP—SAND, medium grained, brown black, 
saturated * 

2.5 ,. 2SS 12 

SW—SAND, coarse grained, some gravel, some 
5.0 silt, gray, saturated, 	outwash 6.m  3SS 59 

BOREHOLE 

4SS 67 
7.5 

9i 

~ 
~ 5SS 40 

0.0 674 ~ + 
GW—GRAVEL, some sand, some silt, gray, 

; 

saturated 6SS 53 
— very hard dPilling to end of boring, ice— >1 

12 5 contact deposit 
cEMENT/ 7SS 53 
BENTONITE 
GROUT 

15.0 F  . 

8SS 19 
,. 

17.5 2'°  Pvc PiPE 9SS 43 

20.0 
10SS >10 

22.5 
11SS x  >10 

a; 
25.0 

BENTONITE 
27.5 PELLET SEAL 

30.0 
12S5 >10 

SAND PACK 

32.5 GW—GRAVEL medium to coarse grained, some WELL SCREEN 
fine to coarse sand, hard, brown, ice-contact 
deposit 

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

L!

TES-.

1 CHEMICAL ANALYSIS (::) WATER FOUND SZ STATIC WATER LEVEL ~ 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-52) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-50D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRA'IGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
~ T v ? ft BGS ft AMSL INSTALLATION 
M A A D 
B T L 
E E U 
R E PPm 

6'a 
BOREHOLE 

35.0 424 SAND PACK 
gEDROCK 
END OF OVERBURDEN HOLE ® 35.0 FT. BGS WELL SCREEN 

37.5 

40.0 

42.5 

45.0 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURiNG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	MV 



STRATIGRAPIiIC AND INSTRUMENTATION IAG 	 (L" 53)  
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	gW-50D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 27, 1991 

CLIENT: 	OLIN CORP. 	 . 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R wR 
L EN uu OE a AE 
E DT NM RC D TT 

DESCRIPTION OF STRATA DEP TH  A  MONITOR oa B E ~ RR 
i INSTALLATION cv R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 

32.5 
6"0 
BOREHOLE 

35,0 424 SAND PACK 
BEDROCK(Gneiss): 	moderately fractured, 
fractures are slightly weathered 	and wELL 
subvertical SCREEN 

37.5 

40.0 374 
END OF HOLE 0 	40 FT, BGS 

SCREEN DETAILS:  
Screened Intervol: 

42.5 30_0 to 40.0' BGS 
Length 	—10_0' 
Diameter —2.0" 
Slot 	j 70 

45.0 Materiol 	—Plastic 
Sand pack interval: 
28.0 to 40.0' BGS 

47.5 Materiol —Coarse Sand 

50.0 

52.5 

55.0 

57.5 

60.0 

NOTEg: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-54) 
(OVEk?BURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-51S 

PROJECT NO.: 	3683 	 • 	DATE COMPLETED: 	JUNE 19, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4` ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N' P 

u 
A1 

T 
A 

V 
A 

i 
D 

REFERENCE POINT (Top of Riser) 84.59 E E u 
GROUND SURFACE 82.9 ~ E PPm 

For statigrapghy see log GW-51D CEUeNT/ 
.1.~' 	 BENTaN1TE 

GROUT 
BENTONITE 

2.5 . PELLET SEAL  
2'9 
PVC PIPE 

SAND PACK 
5.0 

WELL SCREEN 

8'D 

7.5 
BoRENOLE 

END OF HOLE ® 	8.0 FT. BGS 74' 9  
SCREEN DETAILS:  

10.0 Screened interval: 
3.0 to 8.0' BGS 

Length —5.0' 
Diameter —2.0 °  

12.5 Slot # 10 
 _ Material —Plastic 

Sand pack interval: 
2.5 to 8.0' BGS 

15.0 Materiai —Coarse Sand 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(::) 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC. AND INSSTRUMENTATION LOG 	 (L-55) 
(OVERBUBDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNAl10N: GW-51D 
(Page 1 	of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 20, 1991 

CLENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 

C PI ft BGS ft AMSL INSTALLATION U T 
M A A D 

REFERENCE POINT (Top of Riser) -84.52 E E u 
GROUND SURFACE 82.8 R E aam 

SP—SAND, medium grained, red brown, dry, 
outwash 1SS 5 

# 	~y 	CEAIENT/ 
2 5 ,~ 	 BENTaNITE 

  ~~T 2SS 35 
SW—SAND, some gravel, brown, outwash . +  

5.0 h 	eORE31CLE  3SS 68 

— saturated 
BENTONITE 4SS 71 

7 5 PELLET SEAL 

74.8  GC—GRAVEL, some sand, brown, ice—contact 2,4 
deposits Pvc PiPE 5SS 82 

10.0 

12.5 
6SS 77 

SAND PACK 
88.8 BEDROCK — refusal 

15.0 wELL SCREEN END OF OVERBURDEN HOLE ® 14.0 FT. BGS 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	g 	STATIC WATER LEVEL 	W 



3TRATIGRAPHIC AND INSTRUMENTATION LOG 	 4-5a1 

(BEDROCIC) 
PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-51D 

(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 19, 1991 

CLIENT: 	. 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J_W. MICHELS 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A  MONITOR ~ R E ~ E RR 
T INSTALLATION cv R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL % 

Overburden e'm 
BOREHOLE 

12.5 
SAND PACK 

68.8 
BEDROCK(Gneiss): 	slightly fractured. 

15.0 fractures are slightly weathered and WLL  
Subvertioal SCREEN 

1 80 70 

17.5 

638 
END OF HOLE ® 	19 FT. BGS 

20.0  SCREEN DETAILS:  . 
Screened Interval: 
8.8 to 19.0' BGS 

Length 	—10.2' 
22 5 Diameter —2.0" 

Slot 	# 	10 
Material 	—Plastic 

25.0 Sand pack interval: 
7.8 to 19.0' BGS 

Material —Coarse Sand 

27.5 

30.0 

32.5 

35.0 

37.5 

40.0 

NOTES : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

g 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRITMENTATION 3AG 	 (L-57) 

(OVEHBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-52S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 13, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 °  ID HSA 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRAIIGRAPHIC DESCRIP110N & 	EMARKS ELEvAnoN MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N' P 

u 
A1 

T 
A 

v 
A 0 

REFERENCE POINT (Top of Riser) 87.99 E E u 
GROUND SURFACE  85.6 R E PPm 

For stratigraphy see Iog MW-52D 
 sEnton~iE 

GROUT 
2 rJ  BENTONITE 

PELLET SEAL 

2`0 
PVC PIPE 

5.0 

SAND PACK 

7.5 
X. 

NELL SCREEW 

::;: 0-_9•0  
BOREHOLE 

10.0 
75  ~ END OF HOLE 0 	10.5 FT. BGS 

SCREEN DETAILS:  
12 5 Screened Interval: 

5.0 to 10.0' BGS 
Length —5.0' 
Diameter —2.0" 

15.0 Slot # 10 
Material —Plastic 
Sand pack interval: 
3.0 to 10.5' BGS 

175 Material —Coarse Sand 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-58) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-52D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 13, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION de REMARKS ELEVATION MONITOR  SAMPLE  
ft BGS ft AMSL INSTALLATION N 

u T S'N' v 
P 

M A A D 
REFERENCE POINT (Top of Riser) 88.00 E E u 
GROUND SURFACE 85.8 E PP ~n 

SP—SAND, fine to medium grained, trace  F 
organics, loose, light tan brown, dry 15S 9 
Same, except little organics, tan to gray 

2,5 brown 
2SS 30 

Same, except no organics, tan brown, dry to  aEMEHT/ 
BENTONITE 

molet cROUT  5.0 ;; 3SS 27 
Same, except trace silt in matrix, wet to  
saturated 	. 4SS >10 

7.5 
BENTONITE 
PELLET SEAL 

5SS 36 
10.0 75.8  2•9 N, fine to me ium graine , some g ravel, 

(ittle silt, 	med ium 5lense, brown, saturated, PVC PIPE 6SS 24 we—contact deposit 
Same, except some silt, olive gray and brown 

12.5 
7SS 55. 

. SAND PACK 

15.0 70.8 BEDROCK 
END OF OVERBURDEN HOLE ® 15.0 FT. BGS s'o 

BOREHOLE 
17.5 

20.0 
wELL SCREEN 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CORRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~:D 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION tAG 	 (L-59) 

(BEDROCK) 
PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-52D 

 (Page 2 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 18, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R wR 
L EN UU OE O AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A  MONITOR ~ R B EO 
RR 

i INSTALLATION cv R E N 
I KA R 
O L Y 
N 

ft BGS ft. AMSL 9= % % 

Overburden Z  ° PVC PIPE 

2.5 
SAND PACK 

15.0 70.8 
BEDROCK(Gneiss): moderately to strongly 
fractured, 	fractures decrease with 	depth, fi~ m  
fractures are subvertical 80REHOLE 40 30 

7.5 

WELL 
20.0 SCREEN 

2 

61.8 
END OF HOLE ® 	22 FT. BGS 22_5 

SCREEN DETAILS:  
Screened Interval: 

11.0 	to 	21.0' 	BGS 
25.0 Length 	—10.0' 

Diameter —2.0" 
Slot # 10 

27.5 Material 	—Plastic 
Sand pack interval: 

9.0 to 22.0' BGS 
Material —Coarse Sand 

30.0 

32.5 

35.0 

37.5 

40.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION FABLE 

SZ 	WATER FOUND 	a 	STATIC WATER LEVEL 	NM — NOT hfiEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-60) 

(OVERBURDEAT) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-53S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 13, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4`.ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVA'110N MONITOR SAMPLE 
N S 'N' P ft BGS ft AMSL INSTALLATION u 
M 

T 
A 

v 
A D 

REFERENCE POINT (Top of Riser) 90.69 E E u 
GROUND SURFACE 89.0 R E PPm 

For stratigraphy see log GW-53D CEMENT/ 
BENTONITE 
GROUT 

2.5  BENTONITE 
PELLET SEAL 

2"0 
PVC PIPE 

5.0 t 6b 
BOREHOLE 

7 5 SAND PACK 

V.ELL SCREEN 

10.0 
78.5 

END OF HOLE ® 	10.5 FT. BGS 
SCREEN DETAILS:  

12 5 Screened Interval: 
5.0 to 10.0' BGS 

Length —5.0' 
Diameter —2.0°  

15.0 Slot # 10 
Material —Plastic 
Sand pack interval: 
3.0 to 10.5' BGS 

17•5 Material —Coarse Sand 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(:::) 	WATER FOUND 	SZ 	STA11C WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION iAG 	 (L-61) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-53D 
(Pag e 1 	of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 17, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N 
u 
M 

E 

5 
T 
A 

E 

'N' 
v 
A 

u 
E 

P 

D 

ppm 

ft BGS ft AMSL INSTALLATION 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

91.88 
89.3 

SW—SAND, fine to medium grained, loose, light 
brown, moist, some asphalt and concrete { 	T' 

e 
1SS 14 

2.5  2SS 16 

5.0 

7.5 

85,3 

839 

cEMEnT7 
~ 	' 	BErvTONiTE 

? 	 ~WT  

" 	x.. 
' 

~ 

BENTONITE 

3SS 

4SS 

5SS 

46 

84 

>10 

GP—GRAVEL, coarse, little coarse grained sand, 
dense, gray, wet, 	fill 	deposit, slight chemical 
odor 
SW—SAND, medium to coarse grained, little 
gravel, dense, light brown, outwash, saturated, 
slight chemical odor 

PELLET SEAL  

10.0 793 2®  
PVC PIPE 

6SS >10 
GM—GRAVEL, meduim, some silt, very dense, 
olive green, saturated 

12,5 
GP—GRAVEL, fine to coarse, some silt, loose, 
dense, olive green and brown, saturated, 
ice—contact deposit . eORw0LE 7SS 52 

95.0 

Same, except medium to coarse gravel, gniess, 
micaceous, some silt, dense, saturated 

74.
3 SAND PACK 

8SS >10 
BEDPOCK 
END OF OVERBURDEN HOLE ® 15.0 FT. BGS 

17.5 
KELL SCREEN 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

 CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATfc WATER LEVEL 	= 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-62) 

(BEDROCK) 
PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-53D 

 (Page 2 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 17, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.M.MICHELS 

E BI RN CR R wR 
, L EN t1U OE 0 AE 

E DT NA( RC D TT 

DESCRIPTION OF STRATA DEP TH 
A  MONITOR oR B  E 0 

RR 
T INSTALLATION Cv R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL  

Overburden 2"0 
PVC PIPE 

12.5 6  
BOREHOLE 

15.0 
74.3 BEDROCK(Gneiss): 	slightly to moderately 

fractured, fractures are subvertical 	and 	. SAND PACK 

slightly weathered 
7.5 1 70 

—WELL I SCREEN 

20.0 

673 
END OF HOLE ® 	22 FT. BGS 22_5 

SCREEN DETAILS:  
Screened Interval: 
11.5 to 	21.5' 	BGS 

25.0 Length 	—10.0' 
Diameter —2.0" 
Slot 	// 	10 
Material 	—Plastic 

27 5 , Sand pack interval: 
9.5 to 22.0' BGS 

Material —Coarse Sand 

30.0 

32.5 

35.0 

37.5 

40.0 

NOTES : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	 Y 	STATIC WATER LEVEL 	 NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTAT%ON LOG 	 (L-63) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-54S . 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 13, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA, 	 CRA SUPERViSOR: 	J.W, MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEvAnON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N P 

u 
M 

T 
A 

v 
A D 

REFERENCE POINT (Top of Riser) 88.69 E E u 
GROUND SURFACE 86.4 E PPrt+ 

For statigraphy see log GW-54D 
~ 	r ~ 	CEMENT/ 

BENTONITE 
GROUT 

2.5 
BENTONITE 
PELLET SEAL 

2'0 
5.0 PVC PIPE 

SAND PACK 

7.5 EIX1 8"°  
80REHOLE 

ME1 SCREEN 

10.0 76 p 
END OF HOLE ® 	10.2 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

12•5 5.0 to 10.0' 8GS 
Length —5.0' 
Diameter —2.0" 

15.0 Slot # 10 
Material —Plastic 
Sand pack interval: 
4.0 to 10.2' BGS 

17.5 Material —Coarse Sand 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURlNG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATlON TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND IIdSTRUMENTATION LOG 	 (L-64) 
(OVEFtBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: ~P 9e4D of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 14, 1991 

DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR CLIENT: 	OLIN CORP. 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
M 

5 
T 
A 

'N' 
v 
A 

P 
D 

REFERENCE POINT (Top of Riser) 89.>5 E E u 
GROUND SURFACE 86.6 R E PPm 

SP—SAND(FILL), medium grained, trace gravel, %  
brown, moist 1SS 60 

CEMENT/ 
BENTONITE 

2.5 
GROUT  2SS 39 

SW—SAND, fine to medium g rained, some silt, ~~. 	2'0 , 
5.0 some gravel, gray, saturated, ice—contact PVC PIPE 3SS >70 

deposit 

4SS 77 
7.5 

BENTONITE 
PELLET SEAL 

57 5SS 

10.0 6,m  
GW—GRAVEL, some sand, brown BoRENaLE 6SS 100 

12.5 
SAND PACK 7SS 83 

8SS 10 
15.0 ,xELL scREEN 

BEDROCK 71'3  
END OF OVERBURDEN HOLE ® 15.3 FT. BGS 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	'q7 	STATIC WATER LEVEL 	Z 



STRATIGRAPIiIC AND IIdSTRUMENTATIOId LOG 	 (L-65) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-54D 

(Page 2 of 2)  
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 14. 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR . (, EN UU OE 0 AE 
. E D' NM RC D TT 

DEPTH DESCRIPTION OF STRATA n   MONI TOR oR B Eo RR 
T INSTALLATION cv R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL q % % 

Overburden 
6'm 
BOREHOLE 

15.0 71. J SAND PACK 
BEDROCK(Gneiss): 	moderately fractured, 
fractures show slight weathering and 
decrease with depth 

17.5 wELL 1 65 60  
SCREEN 

20.0 
66.7 

END OF HOLE 0 	20.5 FT. BGS 
SCREEN DETAILS:  

22.5 Screened Interval: 
10.0 to 20.0' BGS 

Length 	—10.0' 
Diameter —2.0" 

25.0 Slot # 10 
Material 	—Plastic 
Sond pack interval: 
9.0 to 20.5' BGS 

27-5 Material —Coarse Sand 

30.0 

32.5 

35.0 

37.5 

40.0 

42.5 

NoiES:MEASURINGPOINT ELEVATIONS MAY GHANGE; REFER TO CURRENT ELEVATION TABLE 

IZ 	WATER FOUND 	W 	STATIC WATER LEVEL 	 NM — NOT MEASURED 



STRATIGRAPIiIC AND INSTRUMENTATION LOG 	 (L-66) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-55S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 2, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVA11ON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T'  ' ~ P  

M A A D 

REFERENCE POINT (Top of Riser) ~ 81.44 ~ E E u 
GROUND SURFACE  79.8 9=p R E Pam 

For statigraphy see log GW-55D 
CEMENT/ 
BENTONITE 
GROUT 

2.5 
BENTONITE 
PELET SEAL 

5.0 2 ° 
PVC PIPE 

8'4 
BOREHOLE 

7.5 SAND PACK 

NELL SCREEN 

10.0 69.8 
END OF HOLE ® 	10.0 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

12,5 5.0 to 10.0' BGS 
Length —5.0' 
Diameter —2.0" 
Slot # 10 

15.0 Material 	—Plastic 
. Sand pack interval: 

4.0 to 10.0' BGS 

17.5 Material —Coarse Sand 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA?lON TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STAl1C WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION LAG 	 (L-67) 
(Ot7ERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-55D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 2, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTtON & REMARKS ELEVATION MONITOR SAMPLE 
~ T C ? ft BGS ft AMSL INSTALLATION 
M A A D 

REFERENCE POINT (Top of Riser) 87.73 E E u 
GROUND SURFACE 79.7 R E aam 

SP—SAND, medium grained, brown, saturated,  
outwaSh  CEMENT/ 1SS 9 

BENTONITE 

2.5 F 	"w- 	atWT 2SS 

76.2 
SW—SAND, fine to coarse grained, some *: 	2•0  
gravel, trace to some silt, gray, saturated, PvC PIPE 

3SS 45 5.0 ice—contact deposit 
s F 

4SS 70 
7.5 — ver 	hard 	~ Y BENTONITE 

. PELLET SEAL 

0.0 SW—SAND, fine to coarse grained, some gravel, 
gray, saturated 6•0 

BoREt+oLE 5SS 33 

72•5 SAND PACK 

65.7 
BEDROCK — au er refusal 

15.0 vEL scREEN END OF OVERBURDEN HOLE ® 14.0 FT. BGS 

77.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AidD INSTRUMENTATION LOG 	 (L-68) 

(BEDROCI{) 
PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-55D 

(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 21, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR 
L EN UU OE a. AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A  MONITOR OR g E ~ RR 
T INSTALLATION Cv R E N 

I KA R 
O L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 6'm 
BOREHOLE 

12.5 SAND PACK F . 

65.7 . 
BEDROCK(Gneiss): 	moderately to strongly 

15.0 fractured, 	fractures are subvertical and WEu 
slightly weathered SCREEN 

1 75 45 

17.5 

20.0 59'7 . 
END OF HOLE ® 	20 FT. BGS 

SCREEN DETAILS:  
Screened 	Interval: 

22.5 10.0 to 20.0' BGS 
Length 	—10.0' 
Diameter —2.0" 
Slot 	# 10 

25.0 Material 	—Plastic 
Sand pack interval: 
9.0 to 20.0' BGS 

Material —Coarse Sand 27.5 

30.0 

32.5 

35.0 

37.5 

40.0 

NoTES : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

S'Z 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-69) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-56S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 9, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4' ID HSA 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u sr v P 

M A A D 
REFERENCE POINT (Top of Riser) 83.01 E E u 
GROUND SURFACE 80.6 R E PPm 

For statigraphy see log GW-56D cEMENT/ 
BENTONITE 
GROUT 

2.5 BENTONITE 
PELI.ET  SEAL 

2"® 

5.0 PVC PIPE 

6'a 
7. 5 BORE}IOLE 

10.0 SAND PACK 

12.5 
WELL SCREEN 

15.0 65.6 END OF HOLE ® 	15.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

17.5 5.0 to 15.0' BGS 
Length —10.0' 
Diameter —2.0:" 
Slot # 10 

20.0 Material —Plastic 
Sand pack interval: 
3.0 to 15.0' BGS 

22 5 Material —Coarse Sand 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATtC WATER LEVEL 	= 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-70) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: ~PW 95e6D of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 8, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

L0CA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
IA 

E 
R 

S 
T 
A 

E u 

'N' 
v 
A 

E 

P 

D 

IPPM .  
REFERENCE POINT (Top of Riser) 
GROUND SURFACE  

B2.76 
B0.5 9=p 

SP—SAND, medium grained, brown, dry, outwash  
1SS 4 

2.5 78.2 
_ 2SS 90 SW—SAND, fine to coarse grained, some gravel, 

trace silt, dry, ice—contact deposit 
— very hard  3S$ >70 

5.0 

7.5 

75.5 _ 	MwT/  ~ 

}" 	BENTONITE 
., 	GROUT 
' 

4SS 
. 

44 

GW—GRAVEL, some fine to medium grained sand, 
trace silt, gray brown, saturated, i ce— 
deposit con-tact 

2'® 

10.0 

~ 	PVC PIPE 
w, 	~.: 

` $. 
5SS 59 

6$S 25 

12.5 
BENTONITE 
PELLET SEAL 

7SS 23 
— very hard 

15.0 
SSS 85 

s•o 

17.5 BOREHOLE 9S$ Z>10C  

20.0 
67.0 

SAND PACK 

BEDROCK — au er refusal 
END OF OVERBURDEN HOLE ® 19.5 FT. BGS 

WELL SCREEN 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	W 



STRATIGRAPHIC AND INSTRUMENTATION LAG 	 f L""~ 

(BEDROCx) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-56D 

(Page 2 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 8, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E 81 RN CR R wR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR aR E E ~ R R 
T INSTALLATION cv R E N 

KA R 
O L Y 
N 

ft BGS ft. 	AMSL 9 9 9 

Overburden 

s•m 

17 . 5 
BOREHOLE 

SAND PACK 

20.0 
67. 0 

BEDROCK(Gneiss): 	strongly fractured, 
fractures are highly weathered and 
subvertical 	to subhorizontal 

WELL 

22.5 
SCREEN 1 40 45 

25.0 55.5 
END OF HOLE @ 	25 FT. BGS 

SCREEN DETAILS: 
Screened 	Interval: 

27_5 15.0 to 25.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot 	/j 	10 

30.0 Material 	—Plastic 
Sand pack interval: 

13.0 to 25.0' BGS 
32.5 Material —Coarse Sand 

35.0 

37.5 

40.0 

42.5 

45.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

g 	WATER FOUND 	N 	STATIC WATER LEVEL 	NM — NdT MEASURED 



STRATIGRAPHIC AND INSTRiTMENTATION LOG 	 (L-82) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-57D 
(Page 1 	of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 29, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N 
u 
M 

s 
T 
A 

•N 
v 
A 

o 
A 

ft BGS ft AMSL INSTALLATION 

REFERENCE POINT (Top of Riser) 94.99 ~ E E u 
[Pv GROUN D  SURFACE 95.3 E m 

SW—SAND, fine to medium grained, some gravel, RoAD Box 
cobbles, brown, dry - 

2.5 
1SS 97 

cEUErr/ 

~ 	
BENTONITE 2SS >1 D 

5.0 GROUT ~ 

# 

7.5 A 
Same, except fne to coarse grained, trace 
to some gravel 3SS 40 

10.0 2"0 
PVC PIPE 

4SS 37 
N: 

12'5 — moist 6'0 5SS 31 
~ . 	BOREHOLE  .F  

15.0 — saturated 6SS 92 

SENTONITE 7SS 82 
17.5 PELLET  EAL 

SAND PACK 
20.0 

8SS >10 

— very hard 
22.5 

25.0 
9SS 10 

69.3 weu satEEN 
BEDROCK 

27,5 END OF OVERBURDEN HOLE ® 	26.0 FT. BGS 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC APID INSTRUMENTATION LOG 	 (L_83) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-57D 

(Page 2 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 29, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA p MONITOR aR Eo v E RR 
T INSTALLATION Cv R E N 

KA R 
0 L Y 
N 

ft BGS ft. AMSL  

Overburden SAND PACK 

25.0 

69 i  scREpJ BEDROCK(Gneiss): 	slightly to heavily 
fractured, fractures are sub—vertical and 

27•5 moderately weathered 

BOREHOLE 1 60 40 

30.0 

64.3 
SCREEN DETAILS:  END OF HOLE ® 	31 FT. BGS 

32.5 Screened Interval: 
21.0to31.0'BGS 

Length —10.0' 
Diameter —2.0" 

35.0 Slot # 10 
Material —Plastic 
Sand pack interval: 
18.0 to 31.0' BGS 37.5 Material —Coarse Sand 

40.0 

42.5 

45.0 

47.5 

50.0 

52.5 

Np=: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT. ELEVAT70N TABLE 
Q 	WATER FOUND 	3E 	STATIC WATER LEVEL 	 NM — NOT MEASURED 



STRATIGRAPIiIC AND INSTRUMENTATION LOG 	 (L-96) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-58D 
(Page 1 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ i v 

REFERENCE ELEVAT ON (Top of Riser) 9B.19 B T i 
GROUND SURFACE 96.1 E E E 

SW—SAND, some silt, little gravel, stiff, medium " 
grained, tan ~, " 1 SS 20 
Same, except light tan 

2.5 ;. 
x_ 25S 57 

5.0 3SS 33 
SW—SAND, trace gravel, stiff, medium to coarse " 
groined, tan 

4SS 20 
7.5 

~v 
SSS 16 

10.0 Some, except orange iron stained, moist - 
~ . 

Z,¢  6SS 15 
PVC PIPE 

12.5 
7SS 26 

~ 

821 '' ~ 

SW/GW—SAND and GRAVEL, firm, medium to 
15.0 coarse grained, light brown and gray, ice— b 8SS 15 

contact deposit '`' 

gss 22 
17.5 CEAiENT/ 

BENTONITE 
cROUT 

10SS 19 

20.0 , 

y 11SS 16 

22.5 
12SS 19 

Bb 
BOREHOLE 

25.0 
j 

z` ;e 

27.5 

Same, with some iron staining 

30.0 ~~ ~ 13SS 
x 

>100 

,. 

32.5 

Same, except light brown 
f; 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-96) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-58D 
(Page 2 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	OLIN CORP, 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	S. SWANSON 

DEP?H STRATIGRAPHIC DESCRIPTION & REMARKS Fl FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u  

M 
r 
A 

v 
A 

8 T L 
E E U 

E 

35.0 14SS >100 

37.5 

40.0 Some, with some clay ~~ " 15SS >100 

< 

42.5 `-' 2'o 
`4  PVC PIPE 

v; t 
45.0 16SS 99 

4>~ 
5 

47.5 ; 

CENENT/ 
 ®ENTONITE 

50.0 Same, except gravel ?' atWr 17SS 52 

~. 
` 

52.5 

a 
55.0 Same, except little clay s 18SS 60 

6•+  
BOREHOLE 

57.5 

G~ 

60.0 Some, except some clay << 19SS 38 

62.5 

~ 

65.0 20SS 24 
9ENTON TE 
PELLET SEAL 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	Q 	STA71C WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-96) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-58D 
  (Page 3 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR  SAMPLE  
ft BGS ft AMSL INSTALLATION s  v ~ 

M 
~. 
A A 

8 T L 
E E U 
R E 

u 
~ 	BENTONITE 

PELLET SEAL 

67.5 
6•6 
BOREHOLE 

SW—SAND, some ciay, some gravel, light brown 271  2•0 
70.0 with iron staining, product odor PVC PIPE 21SS 69 

SAND PACK 

72.5 

221 
BEDROCK 

75.0 wELL scREEN END OF OVERBURDEN HOLE 0 	74.0 FT. BGS 

77.5 

80.0 

82.5 

85.0 

87.5 

90.0 

92.5 

95.0 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STAl1C WATER LEVEL 	Z 



.N.STRATI(`aRAPHIC. AND IPTSTRUMEN7'?iTI®Id IAG 	 (L-97) 

(BEDR®CK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: ~W-58D 

Page 4 of 4) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA / 
NXWR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. 	WANSON 

E BI RN CR R WR 
L . EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E~  E RR 
T INSTALLATION Cv ft E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % 7 7 

Overburden  sAND PACx 

72.5 s  ° BOREHOLE 

22 1 SCREEN BEDROCK(Gniess): 	dark gray to black with 
75.0 some white veins, fine grained, fractured 

1 90 0.0 

77.5 

171 END OF HOLE ® 	79 FT. BGS 
80.0  SCREEN DETAILS:  

Screened Interval: 
70.0 to 80.0' BGS 

Length —10.0' 82.5 Diameter —2.0°  
Slot # 10 
Material —PVC 

85.0 Sand pack interval: 
67.0 to 80.0' BGS 

Material —# 2 Sand 

87.5 

90.0 

92.5 

95.0 

97.5 

~ 

100.0 

N,pgs: MEASURING POINT ELEVAi10NS MAY CHANGE; REFER TO CURRENT ELEVAiION TA®LE 

S 	WATER FOUND 	g 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INS`I'RiTMENTATION IAG 	 (L-98) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-58S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4' ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPI E 
ft BGS ft AMSL INSTALLATION ~ T C 

REFERENCE ELEVATION (Top of Riser) 98.29 8 T i 
GROUND SURFACE 96.0 E E E 

For stratigraphy see log GW-58D  

- T 	~ CEAIENT/  
BENTONITE 

2.5 r 	n" GROUT 

i~. 

5.0 a 	;; 

s^m 
BOREHOLE 

7.5 

a4 

10.0 2"° 
PVC PIPE 

72.5 
x 	, 

15.0 BENTONITE 
PELLET SEAL 

SAND PACK 
17.5 

20.0 

22.5 
WELL SCREEN 

25.0 

27.5 
6B.0  

END OF HOLE ® 	28.0 FT. BGS SCREEN DETAILS•  
Screened . Interval: 

30.0 18.0 to 28.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot // 10 

32.5 Material —PVC 
Sand pack intervai: 
16.0 to 28.0' BGS 

Material — 	2 Sand 

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE [:!TES-.  

CHEMICAL ANALYSIS 	0 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-86) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-59S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 7, 1992 

CLIENT: 	 OLIN CORP, 	 ORILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N' 0 

u T V v 
M A A A 

 REFERENCE POINT (Top of Riser) 85.08 E E u 
GROUND SURFACE 85.3 R E PPm 

For stratigraphy see log GW-57D RoAa Box 
t 

2.5 ~ 	̂± 
CEMENT/ 
BENTONITE 
GROUT 

5.0 w 

BENTONITE 
7.5 PELLET SEAL 

2"d 
PVC PIPE 

10.0 6°0 
BOREHOLE 

12.5 

SANO PACK 

15.0 WELL SCREEN 

17.5 

20.0 65.3 
END OF HOLE ® 	20.0 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

22,5 10.0 to 20.0' BGS 
Length —10.0' 	. 
Diameter —2.0" 
Slot ~/ 10 

25.0 Moterial —Plastic 
Sand pack interval: 
8.0 to 20.0' BGS 

27 5 ' Material —Coarse Sand 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-84) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-59D 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 7, 1992 

CUENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAl1GRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 5 'N 0 

u 
M 

T 
A 

v 
A 

v 
A 

REFERENCE POINT (Top of Riser) 85.06 E E u 
GROUND SURFACE 85.2 R E vam 

SW—SAND, medium to coarse grained, some RoAD BGX 
< gravel, brown, moist ' 
: y; 

2.5 
1SS 33 

81'2 
GW—GRAVEL, some sand, brown, saturated . 

~ a  
5.0 2SS >10 

s 
•a 

3SS >10 
7.5 

4SS >10 
10.0 

74•2 2•0  5SS >10 
Rock fragments, very hard 

PVC PIPE 
12.5 - 

fi 

15.0 70.2 Y  ` SW—SAND, medium to coarse grained, some 
gravel, brown, saturated '+ ~ 6SS 34 

17.5 
s: 

BENTONTE 7SS 37 
GROUT 

20.0 

~ SSS 35 

22.5 
8'® 

d. 	BOREHOLE 

25.0 
N  

A  
9SS 44 

27.5  

30.0 552 
GW—GRAVEL, some sand 

10SS 47 
N. 

32.5 ; 
& ;^ 

a 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STATIC WATER LEVEL 	M 



STRATIGRAPI3IC AND INSTRUMENTATION LOG 	 (L-84) 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-59D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 7, 1992  

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS  

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N s 'N 	1 o 

u T V v 
IA A A A 
8 T L 
E E U 

E PPm r  

35.0 CEMENT/ ~s  BENTONITE 
' 	GROUT .* 

37.5 
i 	2'a ~ . PVC PIPE 

40.0 

11 SS 44 
f. 

42.5 
6°0 
BOREHOLE 

45.0 

BENTONITE 
PELLET SEAL 

47.5 

$0,0 sAND PACK 12SS 62 

52.5 

55.0 

YiELL SCREEN 

57.5 
27.2 

CL-CLAY(TiLL), some sand, some gravel 

13SS 
60.0 252 

BEDROCK 
END OF OVERBURDEN HOLE ® 	60.0 FT. BGS 

&2.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATfON TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	'W 



.S1RATICi°12APE3IC AND IDISTRUMF'.,NPATION LOG 	 (L-65) 

(HEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-59D 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 7, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E 81 RN CR R WR 
L EN UU OE 0 AE 
E DT NA1 RC 0 TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E E ~ R R  T INSTALLATION Cv R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % 7 9, 

Overburden 

BOREHOLE 

57.5 SAND PACK 

vEU. ai SCREEN 

60.0 252 BEDROCK(Gneiss): 	slightly to moderately 
fractured, fractures ore sub—vertical . 

62.5 1 70 60 

65.0 20.2 END OF HOLE ® 	65 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

67.5 49.0 to 64.0' BGS 
Length —15.0' 
Diameter —2.0 °  
Slot # 10 

70.0 Material —Plastic 
Sand pack interval: 	. 
47.0 to 65.0' BGS 

72,5 Material —Coarse Sand 

75.0 

77.5 

80.0 

82.5 

85.0 

NQgi: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHYC AND INSTRUMENTATION LOG 	 (L-e8) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-60S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 29, 1992 

CLIENT: 	OLIN CORP. 	 ~ 	DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T' ~ ' 0 

REFERENCE ELEVATION (Top of Riser) 90.48 e T ~ A  
GROUND SURFACE B8.9 E E u 

E PPm 
For stratigraphy see log GW-600 

CEMENT/ 

2.5 GROU
ONITE  

BENTONITE 

5.0 
PELLET SEAL 

2b 
PVC PIPE 

7.5 - 

s•s 
BOREHOLE 

10.0 

SAND PACK 

12.5 

WELL SCREEN 
15.0 

17.5 
725 

END OF HOLE ® 	18.0 FT. BGS 
SCREEN DETAILS: 

20.0 Screened Interval: 
7.0 to 17.0' BGS 

Length —10.0' 
Dia'eter —2.0" 

22.5 Slot # 10 
Material —Plastic 
Sand pack interval: 
5.0 to 18.0' BGS 

25.0 Material —Coarse Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	t 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-67) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-60D 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 29, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T'~ o 

REFERENCE ELEVATION (Top of Riser) 90.73 e i ~ A  
GROUND SURFACE 88,6 E E u 

E PPM 

SW—SAND(FILL), leaves, mulch, black, wet 
: 1SS 6 

2.5 ' 
2SS 9 

BOREHOLE 

5.0 3SS 8 
— black and brown humus, peat  

CEAIENT/ 
BENTONITE 4SS 16 

7.5 GROUT 
80 6 

GC—GRAVEL, some clay, some sand, dense, . 
gray, ice—contact deposit j 5SS 75 

10.0 2"m 
PVC PIPE 6SS 100 

— very hard 

12.5 

74'6  ;g  
SW—SAND, fine to coarse groined, brown, 

15.0 saturoted r 7SS 93 
Same, with some silt, trace gravei, gray 

BENTONITE $SS >10 
17.5 PELLET SEAL 

9SS 95 

20.0 
SANO PACK 

10SS 55 

22.5 

25.0 
62.6 wELL sCREEN 

11 SS 55 BEDROCK 

27.5 

SCREEN DETAILS:  
Screened Interval: ~ 

30.0 21.0 to 31.0' BGS 
Length —10.0' 

57.6 Diameter —2.0" 
END OF HOLE 0 	26.0 FT. BGS Slot # 10 

32.5 Material —Plastic 
Sand pock interval: 
18.0 to 31.0' BGS 

Material —Medium Sand 

NOTES: 	MEASURING POINT ELEVAl10NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	WATER FOUND 	S 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRiTDENTATION LOG  

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-61S 

PROJECT NO.: 	3683 	 , 	 DATE COMPLETED: 	APRIL 30, 1992 

CLIENT: 	 OLIN CORP. 	• 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR BAMPIE 
N s 'N o ft BGS ft AMSL INSTALLATION u 
~ g 

T 
T 

v v 
A 

REFERENCE ELEVATION (Top of Riser) 8351 
GROUND SURFACE 81.7 E E u 

E PPm 
For stratigraphy see log GW-61D 

2.5 
CEMENT/ 
BENTONITE 
GROUT 

5.0 ` 	a: 	6Y  
~ 	 BOREHOLE 

BENTONITE 
7.5 PELLET SEAL 

2'0 

10.0 
PVC PIPE 

12•5 SAND PACK 

15.0 - WELL SCREEN 

17.5 

20.0 81'7 
END OF HOLE ® 	20.0 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

22 • 5 10.0 to 20.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot # 10 

25.0 Material —Plastic 
Sand pack interval: 
8.0 to 20.0' BGS 

27.5 Materiai —Medium Sand 

30. u 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATIOPT LOG 	 (L—es) 
(OVERBURDEIV) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-610 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 30, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLA?tON T C ~ u 

8 ? ~ A  REFERENCE ELEVATION (Top of Riser) 8366 
GROUND SURFACE 81.5 E E U 

E PPm 
Humas   _ _ _ 81•0  SS 6 SP—SAND, medium grained, brown 
— saturated 

2'5 
SM—SAND, fine grained, ~ some siit, brown 

79.0 
 2SS 15 

5.0 765 ~ J  35S 12 
SW—SAND, medium to coarse grained, brown 

4Y 

4SS 9 
7.5 

i;  
z 

10.0 
Y .M 
 Yo 	. 

Same, except flne to medium grained ; PVC PIPE 
12.5 

5SS 23 

y; 
15.0 665 `t ML—SILT, some very fine sand, brown 

= 6SS Wri 
. ~ 

17.5 CEMENT/ 
BENTONITE 

'r 	GROUT 

20.0 6L5 `+ . SW—SAND, fine to coarse grained, some silt, 
trace gravel, brown 7SS 3 

§ 

22.5 

BOREHOLE 

25.0 

SSS 20 

27.5  

~ 00.0 

sa 

32.5 

~ ?f 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	!K 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-69) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-61D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 30, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
N e 'N• 0 ft BGS ft AMSL INSTALLATION u T v v 
M A A A 
B T L 
E E U 
R E PPm 

CEMENT/ 

35.0 BENTONITE 
GROUT 

45.5 s` ' 

GW—GRAVEL, some sand, siit and clay, dense 
BENTONITE 

37.5 PELLET SEAL 

2'# 
40.0 PVC PIPE 

6'9 
BOREHOLE 

42.5 

45.0 SAND PACK 

47.5  WELL SCREEN 

33.5 
BEDROCK 
END OF OVERBURDEN HOLE ® 	48.0 FT. BGS 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPF3TC AND INSTRUMENTATION LOG ' 	 (L-90) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-61D 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 30, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E 81 RN CR R WR 
L EN UU OE a AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR oR E~  E RR 
T INSTALLATION Cv R E N 
i KA R 
0 L Y 
N 

ft BGS ft. AMSL q % 7 

. Overburden SAND PACK 

~__WELL 
47.5 SCREEN 

33.7 
No recovery 	 — 

s'o 
50.0 eoREHOLE 1 0 

29'7 
END OF HOLE ® 	52 FT. BGS 52.5 

SCREEN DETAILS: 
Screened Interval: 
41.0to51.0'BGS 

55.0 Length —10.0' 
Diameter —2.0" 
Slot # 10 

57.5 Material —Plastic 
Sand pack interval: 
38.0 to 52.0' BGS 

Material —Medium Sand 
60.0 

62.5 

65.0 

67.5 

70.0 

72.5 

75.0 

R,ggs: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

g 	WA'fER FOUND 	Z 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (L199) 

(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-61SR 
(Page 1 	of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 17, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4°  ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	'MLMINGTON, MA. 	. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION i ~ 

M A 
C 

A 

REFERENCE POINT (Top of Riser) 83.67 E E u 
GROUND SURFACE 81.6 E 

For overburden stratigraphy see log GW-67 

2.5 

5.0 

7.5 

10.0 

a•o 
PVC PIPE 

12.5 

15.0 

17.5 CEMENT/ 
BENTONITE 
GROUT 

20.0 

22.5 
5b 
BOREHOLE 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~—) 	WATER FOUND 	EZ 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 tLneJ 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-618R 
(Page 2 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 17, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u T v 

M A A 
8 T L 
E E U 
R E 

35.0 

37.5 

40.0 

42.5 a•a 
PVC PIPE 

45.0 

47.5 

50.0 CEMENT/ 
BENTONITE 
GROUT 

52.5 

55.0 
Sb 
BOREHOLE 

57.5 

60.0 

62.5 IL 65.0  

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	~ 	WATER FOUND 	Q 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION ZAG  
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-61BR 
. 	(Page 3 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 17, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4°  ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY  

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION T v ~ 

M A A 
B T L 
E E U 

E 

5'a 
BOREHOLE 

67.5 ^ ° PVC PIPE 

70.0 
CEMENT/ 
BENTONITE 
GROUT 

9.6  
BEDROCK 72,5 e0 HQ 
END OF OVERBURDEN HOLE ® 105 FT. BGS CoREr+oLE 

75.0 

77.5 

80.0 

82.5 

85.0 

87.5 

90.0 

92.5 

95.0 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	C::) 	WATER FOUND 	g 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (Ll 20) 
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: ~W-61BR 
Page 4 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 17, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	HQ CORE  

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

E el RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A 	M ONITOR oa E E ~ RR 
T INSTALLATION Cv R E N 
i KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 
5's 
BOREHOLE 

70.0 4"® 
PVC PIPE 

72,5 96 aEMENT/ BEDROCK — for stratigraphy see log 
GW-61 D 

BENTONITE 
GROUT 

75.0 4'a HQ 
COREHOLE 

77.5 

80.0 

82.5 

85.0 

87.5 

90.0 

92.5 —10. 4  END OF HOLE ® 	92 FT. BGS 

95.0 

97.5 

NOTES:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

g 	WATER FOUND 	2 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMEIdTATIOAI I.OG  
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 . 	 HOLE DESIGNATION: GW-62S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 5, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIP110N de REMARKS ELEVAlION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S'N' 0 

u 
8 

T 
T ~ 

v v 
A  REFERENCE ELEVATION (Top of Riser) 64.61 

GROUND SURFACE 823 E E u 
E PPm 

For stratigraphy see log GW-62D cEUENT/ 
BENTONITE 
GROUT 

2 5 BENTONITE 
PELLET SEAL 

2°a 
5.0 PVC PIPE 

7.5 ab 
BOREHOLE 

SAND PACK 

10.0 WELL SCREEN 

12.5 

15.0 671 END OF HOLE ® 	15.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval:  

17.5 5.0 to 15.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot ~/ 10 

20.0 Moterial —Plastic 
Sand pack interval: 
3.0to15.0'BGS 

22.5 Material —Medium Sand 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA110N TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND I.NSTRUMENTATION IAG 	 (L-e4) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62M 
(Page 1 	of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 5, 1992 

CLIENT: 	OLIN CORP. 	. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ 

B 
T v 
T ~ 

~ 
A  REFERENCE ELEVA11oN (Top of Riser) 84.38 

GROUND SURFACE 82.4  I CFPF E E U 
E IPPM ,  

For stratigraphy see log GW-62D 

2.5 `r 

5.0 

~ . 
7.5  

BOREHOLE 

10.0 ~ 

p 

12.5 ? 
CEMENT/ 
BENTONITE 
GROUT 

15.0 

n~ :n 
i r 

17.5 2"0  
PVC PIPE 

20.0 
~ 

22.5 

25.0 

27.5 
BENTONITE 
PELLET SEAL 

SAND PACK 

30.0 

32.5 vaELL SCREEN 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	W 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-94) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-62M 
(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 5, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 . 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION 8c REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALI.ATION N 

u 
M 

5 
T 
A 

'N 
V 
A 

0 
v 
A 

8 T L 
E E U 

E PPM 

6°9 
®OREHOLE 

35.0 SAND PACK 

WEId. SCREEN 

37.5 

40.0 424 END OF HOLE ® 	40.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

42.5 30.0 to 40.0' BGS 
Length —10.0' 
Diameter —2.0 °  
Slot # 10 

45.0 Material —Plastic 
Sand pack intervai: 
28.0 to 40.0' BGS 

47.5 ~ Material —Medium Sand 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVAT)ONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	Q 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC ANB INSTRUMENTATION LOG 	 (L-92) 

(oVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-62D 
. 	 (Page 1 	of 4) . 

PROJECT NO.:. 	3663 	 DATE COMPLETED: 	MAY 4, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T'v ~ 

REFERENCE ELEVATION (Top af Riser) 83.84 B T ~ A  
GROUND SURFACE 824 E E u 

E PPm 
Roots, organic humas, black, wet 

81.4 . 1SS 9 
SW—SAND, some silt, organic matter, black, 
saturated 

2.5 
> 2SS 15 

5.0 3SS 25 
SW—SAND, fine to coarse grained, some gravel  
brown and black 

4SS 25 
7.5  

744 
SP—SAND, fine to medium grained, loose, brown, 

.+ = 

~ y SSS 9 

10.0 Some, except medium grained 

Z.®  6SS 8 
PVC PIPE 

12.5 
~. 7SS 11 
`4 

8SS 9 } _ s 
'~ s  

9SS 11 
17.5 `" 	CEMENT/ 

. BENTONITE 
;x GROUT 

20.0 

22.5 " K  
59.4 ; SW—SAND, fine to coarse grained, trace to e'a 

some gravel, - brown s BOREHOLE 

25.0 10SS 18 
Y' 

j 

27.5 ~ 

- 30.0 

32.5 
> 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVAl10N TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INS'i'RtTbENTATI®N LOG 	 (L-93) 

(BF.DR®CK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-62D 

(Page 4 of 4) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 4, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 / NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

E 81 RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q 	M ONITOR aR E E ~ RR 
T INSTALLATION CV R E N 
1 KA R 
0 L Y 
N 

ft BGS ft. AMSL % % 

Overburden 

65.0 

>6. 4 6 4 
BOREHOLE BEDROCK — 	No recovery 

67.5 
wEu. 1 0 
SCREEN 

70.0 ~24 
gEDROCK(Quartzite): 	white and g ray, 
medium grained, moderatley to heavily 
fractured SAND PACK 

72.5 2 20 30 

75.0 
END OF HOLE ® 	75 FT. BGS 74  

SCREEN DETAILS:  
Screened Interval: 

77.5 61.0 to 71.0' BGS 
Length —10.0' 
Diameter —2.0° 
Slot # 10 

80.0 Material —Plastic 
Sand pack interval: 
58.0 to 75.0' BGS 

82.5 Material —Medium Sand 

85.0 

87.5 

90.0 

92.5 

"aTEs  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATiON TABLE 
M 	WATER FOUND 	3C 	STATIC WATER LEVEL 	NM — NOT MEASURED  



STRATIGRAPFIIC AND INSTRUMENTATION LOG 	 (L121) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62BR 
. 	 (Page 1 	of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1 /4" ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON /  
J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALL,4TION ~ T V  

M A A 
B T L 
E E U 

E 
For overburden stratigraphy see log GW-62D 

2.5 

5.0 

7.5 

10.0 

a'o 
PVC PIPE 

12.5 

15.0 

17.5 CEMENT/ 
BENTONITE 
GROUT 

20.0 

22.5 
5°I 
BOREHOLE 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	.WATER FOUND 	V 	STATIC WATER LEVEL 	3E 



STI3ATIGRAPHIC AND INSTRtTME'iNTATI0PI LOCr 	 (L121) 
(®VERBITIZDEN) 

PROJECT NAME: OLlN (CSA) 	 HOLE DESIGNATION: GW-62BR 
(Page 2 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA / 
4 y/8" ROLLER BIT 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON / 
J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIP710N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION i ~ 

M A 
v 

A 
B T L 
E E U 

E 

35.0 

37.5 

40.0 

42.5 4°0 
PVC PIPE 

45.0 

47.5 

50.0 CEMENT/ 
BENTONITE 
GROtIT 

52.5 

55.0 
5°0 
BOREHOLE 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (LU21) 
(®VERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62BR . 
(Page 3 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WiLMINGTON, MA. 	 . 	 CRA SUPERVISOR: 	S. SWANSON / 
J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVAT10N MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ i 	"v 

M A A 
B T L 
E E U 

E 

67.5 

70.0 a"o 
PVC PIPE 

72.5 CEMENT/ 
BENTONITE 
GROUT 

75.0 a"o 
BOREHOLE 

77.5 

80.0 -80.0 BEDROCK 3'® 
END OF OVERBURDEN HOLE ® 80.0 FT. BGS Na CoRENOLE 

82.5 

85.0 

87.5 

90.0 

92.5 

95.0 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND IINSTRUMENTATION IAG 	 (L122) 
(HEDROCR) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-62BR 
(Page 4 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	NQ CORE 

LOCAIION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON / 
J.W. MICHELS 

DEPTH DESCRIPTION OF STRATA 

EE
T 
0 
N 

p 	M ONITOR 
INSTALLATION 

EN 
DT 

oR 
cv 
KA 
L 

UU 
NM 

E 
R 

OE 
RC 
E ~ 

E 
R 
Y 

Q 
D 

AE 
TT 

RR 
N 

ft BGS ft. AMSL % % % 

Overburden 5°4 
BOREHOLE 

77.5 cEMENT/ 
BENTONITE 
GROUT 

4'® 
80'0 —80.0 PVC PIPE 

BEDROCK(Gneiss): medasedimentary, black, 

82.5 

fine grained, 	fractured, 	little iron 	staining, 
along fractures, some chlorite and talc 
along fractures, weathering 

1 75 0.0 

2 75 0.0 

85.0 

87.5 3 60 0.0 

90.0 
3°0 NQ 
COREHOLE 

92.5 4 80 0.0 

95.0 

97.5 5 95 0.0 

100.0 

102.5 6 90 0.0 

105.0 —105.0 
END OF HOLE ® 	105 FT. BGS 

hgg6:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATtON TABLE 

Q 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUASENTATION IAG 	 (L723) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62BRD 
(Page 1 	of 6) 

PROJECT NO:: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1 /4'ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION r '~ ' 

A A 
REFERENCE POINT (Top of Riser) 8366 E u 
GROUND SURFACE 820 E 

For overburden stratigraphy see log GW-62D 

FE 

2.5 

5.0 

7.5 

10.0 

a°o 
PVC PIPE 

12.5 

15.0 

17.5 CEMENT/ BENTONITE 
GROUT 

20.0 

22.5 
5'0 
BOREHOLE 

25. G 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	NZ 	STATIC WATER LEVEL 	~  



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L923) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62BRD 
(Page 2 of 6) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1 /4"ID HSA / 
4 7/8°  ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ 

M 

r 
A 

v 
A 

8 T L 
E E U 

E 

35.0 

37.5 

40.0 

42.5 4'0 
PVC PIPE 

45.0 

47.5 

50.0 CEMENT/ 
BENTONITE 
GROUT 

52.5 

55.0 
5`i 
BOREHOLE 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~:D 	WATER FOUND 	$'L 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (u2a) 
(OVERBLTRDEId) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-62BRD 
(Page 3 of 6) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1 ~4°  ID HSA / 
4 7/8 °  ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATiGRAPHIC DESCRIPTION de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION T u 

M A 
v 

A 
8 T L 
E E U 

E 

67.5 

70.0 

72.5 

75.0 +'a 
PVC PIPE 

77.5 

80.0 

82.5 CEMENT/ 
BENTONITE 
GROUT 

85.0 

87.5 
sa 
BORDHOLE 

90.0 

92.5 

95.0 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	77 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INST"RiTMENTATTOIV LOG 	 (L123) 
(OVERBURDEId) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-628RD 
(Page 4 of 6) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1 /4 °  ID HSA / 
4 7/8` ROLLER BIT 

LOCAl10N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRAIIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE  
ft BGS ft AMSL INSTALLATION ~ T 'N~ ' 

0, A A 
B T L 
E E U 

E 

5'0 
®ORENOLE 

100.0 e° 
PVC PIPE 

CEIdENT/ 
BENTONITE 

102.5 GROUT 

105.0 
—2'j0  BEDROCK 

END OF OVERBURDEN HOLE ® 105 FT. BGS 

107.5 
4'a 
HO COREHOLE 

710.0 

112.5 

715.0 

117.5 

120.0 

122.5 

125.0 

127.5 

130.0 

NOTES: 	MEASURING POINT ELEVATONS MAY CHANGE; REFER TO CURRENT ELEVAl10N TABLE 

CHEMICAL ANALYSIS 	(::D 	WATER FOUND 	SZ 	STAl1C WATER LEVEL 	Z 



STRATIGRAPHIC AND INS'1`RUMENTATION IAG 	 (u24) 
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: ~W-628RD 
Poge 5 of 6) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	M. JEFFREY 

E BI RN CR R WR 
L EN UU OE O AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q MONITOR oER E E ~ RR 
i  INSTALLATION KvA  R ER  N 

0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 5°0 
BOREHOLE 

102.5 e° 
PVC PIPE 

CEIAENT/ 
BENTONITE 

105.0 —23.0 GROUT 
BEDROCK — for stratigraphy see log 
GW-62D 

107.5 1 100 

e0 HO 

110.0 
COREHOLE 

112.5 2 100 

115.0 

117.5 3 100 

120.0 

122.5 4 100 

125.0 

127.5 5 100 

130.0 

6 100 

Lyp,g6: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

g 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND IPISTRUMENTATdOId dAG 	 (uz4) 
(BEDdtOCd{) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: ~W-62BRD 
Page 6 of 6) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JANUARY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E E ~ RR T INSTALLA110N Cv R E rv 
KA R 

0 L Y 
N 

ft BGS ft. AMSL % % % 

4'0 HO 
COREHOLE 

132.5 6 100 

735.0 

137.5 7 100 

140.0 

142.5 8 100 

745.0 —6-10 END OF HOLE ® 	145 FT. BGS 

147.5 

150.0 

152.5 

155.0 

, 
157.5 

160.0 

tl43Eg:MEASURING POINT ELEVA110NS MAY CHANGEt REFER TO CURRENT ELEVATtON TABLE 

Q 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 ~uo» 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNAIION: GW-63S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T v 

B T L REFERENCE ELEVAT ON (Top of Riser) 82.82 
GROUND SURFACE 81.9 01 q=F E E U 

R E 
For stratigraphy see log GW-63D  

CEMENT/ 

2.5 ~~ 	cROU
ONirE  

 BENTONITE 
5.0 PELLET SEAL 

2'9 
7,5 PVC PIPE 

6~9 
BOREHOLE 

10.0 

SAND PACK 
12.5 

1 5 O 
`NELL SCREEN 

17.5 
631 

END OF HOLE ® 	18.0 FT. BGS 
SCREEN DETAILS:  

20.0 Screened Interval: 
8.0 to 18.0' BGS 

Length —10.0' 
Diameter —2.0°  

22.5 Slot /J 10 
Material —PVC 
Sand pack interval: 
6.0 to 18.0' BGS 

25.0 Material —// 2 Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVAl10NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	Q 	STATIC WATER LEVEL 	t 



STRATIGRAPHIC AND INBTRLTMENTATION IAG 	 (L-99) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-63D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIP11ON & IqEMARKS— ELEVAlION MONITOR SAMPIE 
ft BGS ft AMSL INSTALLATION ~ v r 

REFERENCE ELEVAT ON (Top of Riser) B3.32 e i i 
GROUND SURFACE 81.1 R E E 

SW—SAND, trace gravel, firm, fine to medium  
grained, tan 1SS 13 

2.5 
; 2SS 17 

Some, except saturated 	. ' ~ : 

5.0 3SS 8 

'i 
` 4SS 12 

7.5 Same, except dark tan `  CEMENT/ 
. BENTONITE 

ataUT 5SS 16 

10.0 Same, except little gravel 

6SS 15 s'o ~. .j 	BOREHOLE 
12'5 Same, except medium to coarse grained, some 7SS 24 

iron staining 

15.0 Same, except tan and gray 8SS 14 

17.5 . BENTONITE 
PELLET SEAL 

62l 
SW—SAND(TILL), some cla , gravel and weathered 

20.0 rock fragments, very stiff, medium to coarse 9SS 64 
grained, 	red and tan, iron staining 

22.5 s'o 
PVC PIPE 

25.0 10SS 49 
SW—SAND, some clay, little gravel, very stiff, 
fine to coarse grained, gray SAND PACK 

27.5 

52.> WELL SCREEN 
BEDROCK 

30.0 END OF OVERBURDEN HOLE ® 	29.0 FT. BGS 

32.5 

[TTES-. 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	g 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (L10a) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-63D 

(Poge 2 of 2) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE Q AE 
E DT NM RC D TT 

DEPTH DESCRIPTiON OF STRATA q MONITOR oR E E ~ R UR 
T INSTALLATION Cv R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 	.  
SAND PACK 

27.5 6,9  
BOREHOLE 

52 1 . BEDROCK(Gneiss): gray, fine to medium 
30.0 grained 

M ELL 
SCREEN 1 60 0.0 

32.5 

471  END OF HOLE ® 	34 FT. BGS 
35.0  SCREEN DETAILS:  

ScYeened Interval: 
24.0 to 34.0' BGS 

Length —10.0' 
37.5 Diameter —2 0°  

Slot # 10 
Material —PVC 
Sand pack interval: 

40.0 19.0 to 34.0' BGS 
. Material — f/ 2 Sand 

42.5 

45.0 

47.5 

50.0 

~ 

52.5 

55.0 

LyQgg  MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION .TABLE 

g 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUIdENTATION IAG 	 (LU04) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-64S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 31, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRAIIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION T v u 

e i ~ REFERENCE ELEVA110N (Top of Riser) B6.70 
GROUND SURFACE 84.6 R E E 

For strotigraphy see log GW-64S 

CEMENT/ 
BENTONITE 

2.5 GROUT 

5.0 2"0  PVC PIPE 

7.$ BENTONITE 
PELLET SEAL 

10.0 6"0 
BOREHOLE 

12.5 
. 	- 	. SAND PACK 

15.0 
WELL SCREEN 

17.5 

20.0 
64'1 

END OF HOLE ® 	20.5 FT. BGS 
SCREEN DETAILS:  

22 5 Screened Interval: 
10.5 to 20.5' BGS 

Length —10.0' 
Diameter —2.0" 

25.0 Slot // 10 
Material —PVC 
Sand pack interval: 
8.5 to 20.5' BGS 

27°5 Material —# 2 Sand 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(:::) 	WATER FOUND 	Q 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (u02) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-64D . 
(Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 31, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION T u 

e i ~ 

v 
REFERENCE ELEVAnON (Top of Riser) 85.96 
GROUND SURFACE 	~ 84.1 E E E 

OL—TOPSOIL, black 8.38 
1SS 4 SP—SAND, some silt, very soft, fine grained, 

tan 
2.5 Same, except moist 

2SS 7 

Same, except soft, moist, some oxidation  

5.0 355 12 
Same, except soft, fine to medium grained, 
gray, saturated 

4SS 11 
7 5 

5SS 12 

10.0 

6SS 7 

Same, except coarse grained PVC PIPE 
12.5 

7SS 10 

SW—SAND, soft, gray 
70.1 

15.0 SSS 9 
Same, 	with little gravel, firm F': `'~4  

T 9SS 19 
17'5 Same, except ice—contact deposit eEnTONRE 

~ 	GRWT  10SS 23 

20.0 

~ 

:w{  
A} 

22.5 ~ F 
,i 	B•, 

Same, except some gravel a 	BoREHOLE 

25.0 ,. . 11 SS 11 

~ 

27.5 ~ 

~ 12SS 13 

30.0 

`P t 

32.5 
~ 

NOTES: 	MEASURING POINT ELEVA710NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STF2ATIGRAPHIC AND INSTRUMENTATION IAG 	 (LUO2) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-64D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 31, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPIE 
ft BGS ft AMSL INSTALLATION u 

M 
i 
A 

C 
A 

B T L 
E E U 
R E 

SW—SAND, trace silt, trace gravel, firm, medium  
grained, gray  

35.0 13SS 9 
22 	° 

37.5 

CEMENT/ 14SS 12 BENTONITE 
40.0 cROUT 

~µ 
Y! 	;~ 

42.5  
BOREHOLE 

Same, except coarse grained  

45.0 " 15SS 24 

BENTONITE 
PELET SEAL 

47'5 Same, except some silt 

Z.a  16SS 10 
SO.O X . 	PVC PIPE 

52.5 'j2 I SAND PACK ML—SILT, some fine grained sand, gray, 
lamintoted bedding 

17SS 16 

55.0 

57.5 
26'1  f SP—SAND, some silt, 	ne to medium grained, 

gray, laminated bedding 18SS 14 
60.0 

62.5 

20.6 v~u"  satEEn 
BEDROCK 

65.0 END OF OVERBURDEN HOLE ® 	63.5 FT. BGS 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVAT{ON TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



S1'RAR"IGRAPHIC AND INSTRiTMENTATION I.,OG 	 (L103) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-64D 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 31, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NA1 RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR oR E Eav RR 
T INSTALLATION CV R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % 7 

Overburden 8•® 
BOREHOLE 

62.5 
20.6 SAND PACK 

BEDROCK(Gneiss): 	gray, coarse grained, 
fractured 

65.0 v.ELL 
sCREEN 1 60 0.0 0 

67.5 
END OF HOLE ® 	68 FT. BGS 16' 1  

SCREEN DETAILS:  
Screened Interval: 70.0 
56.0 to 66.0' BGS 

Length —5.0' 
Diameter —2.0" 

72.5 Siot # 10 
Material —PVC 
Sand pack interval: 
47.0 to 68.0' BGS 

75.0 Material —// 2 Sand 

77.5 

80.0 

82.5 

85.0 

87.5 

90.0 

tyqg,s: MEASURING P01NT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
S 	WATER FOUND 	3E 	STATIC WATER LEVEL 	 NM — NOT MEASURED 



STRATIGRAPI3IC AND INSTRUBdENTATIO2d IAG 	 (u07) 
(OVERSURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATiON: GW-65S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 7, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft 8GS ft AMSL INSTALLATtON ~ T ~ 

B Q ~ REFERENCE ELEVAiION (Top of Riser) 84.14 
GROUND SURFACE 82.4 E E  E 

For stratigraphy see log GW-65S oEMET+T/ 
6ENTONITE . 

.•, 	~Z: 	GROUT 

2.5 2'm 
PVC PIPE 

5.0 6ENTONITE 
PELLET SEAL 

8'm 
7_5 ' ~, 	eoREHOLE 

1O.D 
SAND PACK 

12.5 
WELL SCREEN 

15.0 

17.5 
64.4 

END OF HOLE ® 	18.0 FT. BGS 
SCREEN DETAILS:  

20.0 Screened interval: 
8.0 to 18.0' BGS 

Length —10.0' 
Diameter —2.0" 

22.5 Slot # 10 
Material —PVC 
Sand pack interval: 
6.0 to 18.0' BGS 

25.0 Material —// 2 Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(::) 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	'W 



STRATIGIiAPHIC AND INSTRUMENTATION IAG 	 (L105) 
(®VEI2BURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-65D 
(Page 1 	of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPiION & REMARKS ELEVATION MONITOR SAMPLE 
~ r v  ft BGS ft AMSL INSTALLATION 

E u 
REFERENCE ELEVATION (Top of Riser) 84.19 

GROUND SURFACE 824 CFF E R E 
SP—SAND(FILL), some organics, trace gravel,  
medium grained, brown ~;f' -( 1SS 17 

; 

2.5 >' p; 2SS 28 
Same, except little gravel, little clay, 	moist 

5,0  3S5 13 
Some, except saturated 

~54 ;' 4SS 20 
PT—PEAT, fibrous plant material, very soft, 7.5 
black 

5S5 2 

10.0 
~24  SW—SAND, trace gravel, stiN, medium to coarse 

grained, brown and gray ~ y '? 2°0 
PVC PIPE 

12.5 J, 

6ss 22 
15.0 67.4  

SP—SAND, some silt, stiff, fine grained, gray 

 17.5 cEMENT/ 
BENTONITE 

, GROUT 
v̀  7SS 17 

20A 

22.5  
6'r 
BOREHOLE 8SS 8 

25.0 

27.5 ~ 
9SS 27 

30.0 

32.5 Same, except very fine grained 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STAl7C WATER LEVEL 	Z 



STRA°I'IGRAPFiIC AND INS'i'RU2ENTATION LDG 	 (Lt05) 
(OVERBURDEPt) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-65D 
(Page 2 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5,1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCAl10N: 	WILMINGTON,.MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIP110N dc REMARKS ELEVATION MONITOR SAMPLE 

T v ft BGS ft AMSL INSTALLATION u 
M A A 
8 T L 
E E U 

E 

10SS 17 

35.0 t, 

G 
37.5 Same, with some laminar bedding  

11SS 23 

40.0 r i 
42.5 r 2'e 

PVC PIPE 

12SS 19 

45.0 c 

~ r 
47.5 

13SS 22 

50.0 CEMENT/ 
- 	BENTONITE 

GROUT 

52.5 

1455 38 

55.0 . ~ ~. 
8°P 
BOREHOLE 

57.5 Same, except flne to medium grained  

15SS 23 

60.0 

62.5 

16SS 23 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STAIiC WATER LEVEL 	S 



STRATdGRAPHIC AND INSTRUMENTATION IAG 	 (L105) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-65D 
(Page 3 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 5, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
 NX / 5 7/8 WR 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVfSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION ae REMARKS F] EVA'noN MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ s  T C 

M A A 
B T L 
E E u 

E 

67.5 

CEMENT/ 
° 	BENTONITE 17SS 26 

70.0 
c 	GaoUT 

a 

72.5 

' 18SS 30 

75.0 2'o 
PVC PIPE 

77.5 

19SS 47 

80.0 24 fr 	4  SW—SAND, very stiff, fine to coarse groined, 
groy 

82'5 
Same, except coarse grained BENTONITE 

PELLET SEAL 
20SS >100 

85.0 

87.5 

—5.6  B ,r SP—SAND, some silt, very stiff, fine to medium 
grained, gray BORaaE 21SS >100 

90.0 

SAND PACK 
92.5 

—10.6 SW—SAND, some silt, clay and weathered rock 
fragments, very stiff to hard, fine to coarse 22SS >100 

95.0 
grained, gray and white 

—73 I  WELL SCREEN BEDROCK 
END OF OVERBURDEN HOLE ® 95.5 FT. BGS 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INS'I'RiTMENTATION I.OG 	 (L'a6) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNA110N: ~W-65D 

Page 4 of 4) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	AUGUST 6, 1992 

CLIENT: 	OLIN CORP. DRILLING METHOD: 	4 1/4 HSA / 
 NX / 5 7/8 WR 

LOCATION: 	NILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q MONITOR oR E E ~ RR 
T INSTALLATION CV R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL 7 % % 

Overburden  s'o 
BORE}1oLE 

95.0 
—109  SAND PACK BEDROCK(Gneiss): light yray, medium to 

coarse grained, fractured 

97.5 
1 BO 0.0 WELL 

SCREEN 

100.0 
END OF HOLE ® 100.5 FT. BGS — 'S9  

SCREEN DETAILS: 
102.5 Screened Interval: 

85.5 to 100.5' BGS 
Length —15.0' 

' Diameter —2.0°  
105.0 Slot # 10 

Material —PVC 
Sand pack interval: 
83.5 to 100.5' BGS 

107.5 Material —# 2 Sond 

110.0 

112.5 

i15.0 

117.5 

120.0 

122.5 

8ggg:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED  



STRATIGRAFHIC AND INSTRUMENTATION LOG 	 (u08) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-66D 
 (Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMING70N, MA. 	 CRA SUPERViSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T '~' 

REFERENCE ELEVATION (Top of Riser) 90.32 e T i 
GROUND SURFACE 88.3 E E E 

OL—TOPSOIL 87.8 
1SS 10 SP—SAND(FILL), some silt, trace gravel, soft, 

light brown, dry 
2.5 Same, except fine to medium grained, very aEMpaT/ 

stlff BENTONITE 2SS 10 
GROUT 

5.0 35S 45 
B2.3 SW—SAND, some gravel, fine to coarse grained, 4SS >100 gray, damp to moist 

T5 . Same, except medium to coarse grained, 
saturated 

SSS 30 

10.0 783 ` SW/GW—SAND and GRAVEL, medium to coarse 
grained, gray and brown, saturated, ice—contact : 6SS 24 

 deposit r e'o 
12 5 BOREHOLE 

~ 7SS 17 

15.0 8SS 58 

17.5 2"6  PVC PIPE 

9SS 75 
20.0 J, > 

i 

22.5 
„ 

m 

Same, except soft, fine to medium grained ~ z 	 ~ 10SS 25 

25.0 i  

27.5 
60.3  

SP—SAND, very stiff, medium grained, light 
brown and 	ra , saturated 59.3 11SS 

x 
>100 

30.0 SW/GW—SAND and GRAVEL, medlum to coarse BENTONITE grained, light brown and gray, soturated PELLET SEAL 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE  

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STAl1C WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMGNTATION IAG 	 (uoB) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-66D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX/57/8WR 

 LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ ,sr  

M A A 
B T L 
E E U 

E 
2® 
PVC PIPE 

35.0 6° r 
BoREHOLE 

37.5 
Same, except gray and brown, saturated WELL SCREEN 

12SS 38 
40.0 48.3 SAND PACK BEDROCK 

END OF OVERBURDEN HOLE ® 	40.0 FT. BGS 

42.5 

45.0 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVAfION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STA17C WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRLTMENTATIOPI LOG 	 (L709) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-66D 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E Bt RN CR R WR 
L EN UU OE Q AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q MONITOR oR E~ E RR 
T INSTALLATION cv R E N 
I KA R 
0 L Y 
N 

ft BGS . ft. AMSL 7 % % 

Overburden SAND PACK 

37.5 e'® 
BOREHOLE 

40.0 483 
WEi.I. BEDROCK(Gneiss); metasedimentary, 

crystalline, 	fine grained, 	black and green, SCREEN 
some white quartz bands, fractured, with 1 98 0.0 

42.5 weathered chlorite along fractures 

45.0 
2 98 0.0 

47.5 40.B 
END OF HOLE ® 	47.5 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 

50.0 33.0 to 43.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot # 10 

52.5  Material —PVC 
Sand pack interval: 
31.0 to 47.5' BGS 

55.0 Material - fj 2 Sand 

57.5 

60.0 

62.5 

65.0 

bggg:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
S 	WATER FOUND 	= 	STAT7C WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC ANI2 IIdSTRUMENTATION IAG 	 (Lno) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-66S 

PROJECT NO.: 	3663 	 DATE COMPLETED: 	AUGUST 3, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

8 
i 
T ~ 

C 
REFERENCE ELEVATION (Top of Riser) 90.15 
GROUND SURFACE 8B.4 E E u 

R E 
For stratigraphy see log GW-66D 

®-CEMENT/ 
2.5 BENTONITE 

GROUT 

2"m 
5.0 PVC PIPE 

, BENTONITE 
PELLET SEAL 

7.5 
SAND PACK 

10.D . 	. e  ° BOREHOLE 

72.5 

WELL SCREEN 
15.0 

17.5 

694  END OF HOLE ® 	19.0 FT. BGS 
20.0  SCREEN DETAILS:  

Screened Interval: 
9.0to19.0'BGS 

22 5 Length —10.0' 
Diometer —2.0" 
Slot # 10 
Moterial —PVC 

25.0 Sand pack interval: 
7.0 to 19.0' BGS 

Material —f/ 2 Sand 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~:D 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION IDG 	 (Lt25) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-67D 
(Page 7 	of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 2, 1992 

CLIENT: 	 OLIN 	 . 	 DRILLING METHOD: 	4 1/4~ ID HSA / 
4 7/8 	ROLLER BIT 

LOCATION: 	NILMINGTON, MA.. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

M A 
i v 

A 
REFERENCE POINT (Top of Riser) 100.39 E E u 
GROUND SURFACE 98.2 E 

OL—TOPSOIL, trace gravel, dark brown 977 
1SS 50 SW—SAND, 	little gravel, 	little silt, very dense, 

tan and white, dry 
2.5 t 

x 2SS 60 

5.0 i  3SS >100 

7.5 

CEMENT/ 
BENTONITE 4SS 36 

70.0 
GROU7 

5SS 35 
5'9 

7 2.5 BOREHOLE 
Same, except trace gravel, medium dense, - 6SS 27 
medium to coarse gralned, tan, moist, some 

[1-2"0 

iron 	staining 

15.G 7S$ 15 
82'7  PVC PIPE 

SP—SAND, trace gravel, medium dense, fine 
grained, ton, moist, some iron stainin g 

8SS 14 
17 5 

Same, except medium grained, saturated ", 

, 
9SS 9 

20.0 

22.5 

i 

25.0 ; ; tOSS 17 

NA71VE 
MATERIAL 

27.5 

~ 

' 

. 

30.0 11SS 22 

, 
32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (u25) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-67D 
(Page 2 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 2, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4`  ID HSA / 
4 7/8 	ROLLER BIT 

 LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATtON ~ T C 

M A A 
B T L 
E E U 

E 

~ 

i 

35.0 12SS 20 

37.5 

Some faint bedding 
. ' 

40.0 ' 13SS 24 

, 
~ . 

42.5 5^a 
BOREHOLE 

Some faint bedding 

45.0 14SS 26 
: 
i 

~ 
47.5 

Some faint bedding 
rvA71%E 
MATERiAL 

50.0 15SS 26 

52.5 Z'° ~ 

PVC PIPE 
Same, except fine to medium grained i , 

55.0 16SS 28 

i 
, 

57.5 

Same, with some silty layers, iron staining 
i 

60.0 17SS 26 

62.5 

65.0 18SS 47 
Fractured and weathered rock (® 66.0 ft BGS) BENTONiTE 

PELLET SEAL 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATIOPT IAG 	 (u2s) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNA110N: GW-67D 
 (Page 3 of 4) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 2, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA / 
4 7/8 	ROLLER BIT 

LOCAT70N: 	WILMINGTON, MA. 	 CRA SUPERYiSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTtON dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLAIION ~ T C 

M A A 
B T L 
E E U 

E 

BENTONITE 
PELLET SEAL 

67.5 

2'4 
PVC PIPE 

70.0 
SAND PACK 

72.5 

Same with trace clay and silt 5"q  
BOREHOLE 

75.0 19SS 61 
22 7 SW—SAND(TILL), some clay, trace gravel and 

weathered rock, hard, medium to coarse 

77 5 grained, tan and gray 

20SS >100 

80.0 wEU. SCREEN 

FRACTURED BEDROCK 172 

82.5 
75'2 

BEDROCK 
4"0 END OF OVERBURDEN HOLE 0 83.0 FT. BGS 85.0  HD COREHOLE 

87.5 

90.0 

92.5 

95.0 

97.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGEC REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(:::) 	WATER FOUND 	SZ 	STAl1C WATER LEVEL 	X 



STRATIGRAPFIIC AND INSTRUMENTA'I'TON IAG 	 (L'28) 
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GP 	
74 9e 	of 4) 

INOVEMBER PROJECT NO.: 	3683 	 DATE COMPLETED: 	2, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE O AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q MONITOR  o ER E EOV RR 
T INSTALLATION CV R E N 

I KA R 
O L Y 
N 

ft BGS ft. AMSL % % 

Overburden SAND PACK 

WELL SCREEN 

82.5 5'A 
—83.0 BOREHO E 

BEDROCK(Gneiss): 	black, fine grained, 
irre gular white and green veins (1-5mm), 4'0 HQ 
weakly fractured ~ coREHOLE 1 75 100.0 

85.0 

2 75 100.0 
87.5 

—88.0 WELL PaNT 
END OF HOLE ® 	88 FT. 8GS 

.  SCREEN DETAILS:  
90.0 Screened Interval: 

72.5 to 87.5' BGS 
Length —15.0' 
Diameter —2.0" 

92.5 Slot # 10 
Material —PVC 
Sand pack interval: 
68.0 to 83.0' BGS 

95.0 Material —# 2 Sand 

97.5 

100.0 

102.5 

105.0 

107.5 

110.0 

No,gg:MEASURING POINT ELEVAT70NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 	. 

g 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (LU27) 
(OVEITBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-67S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 2, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERViSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION da REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u i a 

M A A 

REFERENCE POINT (Top of Riser) 100.61 E E u 
GROUND SURFACE 9&4 E 

For stratigraphy see log GW-67D 

s'o 
2.5 BOREHOLE 

5.0 

CEMENT/ 

7.5 
BENTONITE 
GROUT 

~ . 

10.0 2'tl  

PVC PIPE 
i 

12.5 

BENTONITE 

15.0 
PELLET SEAL 

SAND PACK 

17.5 

20.0 

22.5 NELL SCREEN 

25.0 

27.5 wEU Panr 
END OF HOLE ® 	28.0 FT. BGS 704  SCREEN DETAILS• 

Screened Interval: 

30.0 17.5 to 27.5' BGS 
Length —10.0' 
Diameter —2.0" 
Slot fJ 10 

32.5 Material —PVC 
Sand pack intervol: 
15.0 to 28.0' BGS 

Material —# 2 Sand 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	M 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 tu,» 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-68D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 23, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	
i%45 

 HSA 
/ NX 	 WR 7/8 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTIOPd de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u i C 

REFERENCE ELEVATION (Top of Riser) 90.16 e i i 
GROUND SURFACE 90.3 E E E 

As ahlt and road base 89,7 ROAD BO% 

SP—SAND(FILL), some silt, trace gravel, very 1SS 42 
stiff, light brown sErMiTOniiE 

2.5 Same, except some gravel, little silt and clay , GROUT 
very stiff, gray 2SS 63 

BENTONITE 
PEILET SEAL 

5.0 35S 50 

SP—SAND, some silt, some clay, trace gravel , p~ PIPE 
some organic matter, very stiff, dark brown 4SS 88 

7.5 and gray 
823 ®oRp.{oLE SW—SAND, some clay, some gravel, very stiff 

to hard, medium to coarse grained, brown and 5SS >100 

10.0 
gray, moist 
Same, except saturated SAND PACK 

6SS >1D0 

79 `3  . BEDROCK 

12.5 
WELL scREEH END OF OVERBURDEN HOLE ® 	11.0 FT. BGS 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVA710NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(.::) 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUBENTATION I.OG 	 (L"2) 
(HEDROCK) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GPa9e8D 

( 	
of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 23, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE a AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR oR E E ~ RR 
T INSTALLA110N cv R E N 

I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden e'r 
BOREHaLE 

10.0 
SAND PACK 

79 j  SCREEN BEDROCK (Gneiss): black and green, f ne 
grained,3" white and gray quartz bands, 

12•5 medium grained, fractured, iron staining 1 60 0.0 0 
along fractures 

76.3 BEDROCK(Gneiss): black and gray, medium 
15.0 grained, quartz banding, some mica 2 0.0 0 

17.5 
72"T END OF HOLE ® 	18 FT. BGS 

SCREEN DETAILS:  
20.0 Screened Interval: 

7.0 to 17.0' BGS 
Length —10.0'  
Diameter —2.0" 

22.5 Slot {/ 10 
Material —PVC 
Sand pack intervai: 
5.0 to 18.0' BGS 25.0 Material —# 2 Sand 

27.5 

30.0 

32.5 

35.0 

37.5 

dQTEs:MEASURING P0INT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

S 	WATER FOUND 	T 	STATIC WATER LEVEL 	NM — NOT MEASURED 



S1'RA'PIGBAPHIC A1dD IlVSTE2UBEIVTATIOPI IAG 	 (1-12e) 
(OVERBURDEIJ) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-68BR 
(Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 10, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4' ID HSA / 
4 7/8" ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHitF DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATiON u i C 

M A A 
REFERENCE POINT (Top of Riser) 89.83 u G ROUND SURFACE 90.2 E E 

E 
For overburden stratigraphy see log GW-68D RoAD Box 

2.5 

5.0 

7.5 

10.0 
5'r 
BOREHOLE 

12.5 

15.0 
CEMENT/ 
BENTONITE 
GROUT 

17.5 

20.0 
4'M 
PVC PIPE 

22.5 

25.0 

27.5 

30.0 

592 BEDROCK 

32.5 4'0 END OF OVERBURDEN HOLE ® 31.0 FT. BGS 
Na CoRExa.E 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



S'i'RATdGRAPHIC AND INSTRUMENTAI'ION I.OG 	 (u29) 
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-68BR 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 10, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA n MONITOR aR E~ E RR 
T INSTALLATION cv R E N 
1 KA R 
0 L Y 
N 

ft 8GS ft. AMSL % % 9 

Overburden 4'0 
PVC PIPE 
CEMENT/ 
BENTONITE 

30.0 cROUT 

59.2 5
*
9  BaRENa-E BEDROCK — for stratigraphy see log 

GW-68D 
32.5 

35.0 

37.5 

40.0 

42.5 

45.0 a'® Ha 
COREHOIE 

47.5 

50.0 

52.5 

55.0 

57.5 

Np.'gS: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	= 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRiJMF,'PITATI®N IAG 	 (L929) 

(BEDR®CK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-68BR 

(Page 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	DECEMBER 10, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCATION: 	WiLMiNGTON, MA. 	 CRA SUPERViSOR: 	M. JEFFREY 

E Bi RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E EO  RR  
T INSTALLATION CV R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

60.0 

62.5 

4b HO 
COREHOLE 

65.0 

67.5 

70.0 

72.5 

75.0 

14'2 END OF HOLE ® 	76 FT. BGS 

77.5 

80.0 

82.5 

85.0 

87.5 

NoiEs,: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
 Q 	WATER FOUND 	Z 	STATIC WATER LEVEL 	 NM — NOT MEASURED 



3TRAT'iGRl9PIiICi AND INSTRUMENTATION LOG 	 (L115) 
(®VEE2HURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATtON: GW-69S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 27, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
~ i C ft BGS ft AMSL INSTALLATION 

REFERENCE ELEVAl10N (Top of Riser) 9228 e T i 
GROUND SURFACE 90.9 E E E 

For stratigraphy see log GW-69D 

2.5 cEMEnT/ 
BENTONITE 
GRaUT .~, 

5.0 Z.tl  
w, 	PVC PIPE 

7.5 BENTaNITE 
PELET SEAL 

10.0 
SAND PACK 

6'9 
BOREHOLE 

72.5 

15.0 

17.5 
WELL SCREEN 

20.0 

22.5 
679  END OF HOLE ® 	23.0 FT. BGS 

SCREEN DETAILS:  
25.0 Screened Interval: 

13.0 to 23.0' BGS 
Length —10.0' 
Diameter —2.0" 

27.5 . Slot # 10 
Material —PVC 
Sand pack interval: 
8.5 to 23.0' BGS 

30.0 Materiol —# 2 Sand 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND 	Q 	STA17C WATER LEVEL 	= 



3TRATtGBAPHICi AND INSTFttTMENTATION LOG 	 (L113) 
(®VERBURDEiPT) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-69D 
(Page 1 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 27, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	H SA 
 NX1  % 

 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON. 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR  SAMPLE  
ft BGS ft AMSL INSTALLATiON u 

8 

i 
T 

C 
i REFERENCE ELEVATION (Top of Riser) 93.05 

GROUND SURFACE 91.1 111 9=F F E E E 

OL—TOPSOIL 90.8 y p 
1SS 18 SP—SAND, little gravel, stiff, medium to coarse 

grained, light brown and tan dry 
2.5 

2SS 37 
Same, with some iron staining ~ ~ 

5.0 Same, with some silt, some clay, fine to 3SS 87 
medium grained, white, dry " ;; 

85.7  

~:+ 
SW—SAND, little gravel, stiff, fine to coarse 
grained, light brown and tan, dry 4SS 41 

7.5 
B3.> 
824 

j) 
ML—SILT, some sand, trace gravel, very stiff, 
ton to white, dr 5SS 55 
SW—SAND, trace gravel, stiff, medium to coarse 10.0 
grained, light brown and tan, dry, some iron 
staining 6SS 10 
Same, except moist ~~ Pvc 

 12 5 Same, except saturated, increosed iron staining 
PiPE 

7SS 15 

15.0 Same, except fine grained, tan 8SS 11 
SW—SAND, trace gravel, medium to coarse CEMENTX grained with some fine to medium layers, ton BENTaNITE 
with 	iron staining cxtoUT 9SS 21 

17.5 

tOSS 21 

20.0 

11SS 14 

22.5 
6.4  12SS 20 
BoRo-wLE 

25.0 
k 
- R 13SS 8 

14SS 27 
27.5 

15SS 24 
30.0 $' 

16SS 21 

32.5 
BENTaNITE 17SS 31 
PELLET SEAL 

SAND PACK 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



uTRATIGRAPFIICi APtD INSTBUMENTATI®N IAG 	 (L113) 
(®VERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-69D 
(Poge 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 27, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u i v 

lw 
M 
B 
E 

A 
T 
E 

A 
L 
U 
E 

35.0 p°r 18SS 24 
PVC PIPE 

37.5 Same, with increased iron staining, product SAND PACK 

odor 
1gSS 20 

40.0 

WELL SCREEN 

42.5 

~
1 

 
s's 
BaeEHOLE 

20SS >100 
WEATHERED BEDROCK, some clay infllling, gray, 
product odor 

45.0 46.1 
BEDROCK 
END OF OVERBURDEN HOLE ® 	45.0 FT. BGS 

47.5 

SCREEN DETAILS:  
50.0 Screened Interval: 

36.0 to 46.0' BGS 
Length —10.0' 
Diameter —2.0" 

52.5 Slot // 10 
Material —PVC 
Sand pack interval: 

55.0 
34.0 to 46.0' BGS 

Material —# 2 Sand 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	Z 



STRA°ITGRAPFIIC AND INSTRUMENTATIOPI TAG 	 (ui4) 

(BEDROCK) 
PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNA110N: 	GW-69D 

(Poge 3 of 3) 
PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 24, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE 0 AE 

DESCRIPTION OF STRATA 	. DE PTH 
V 
A MONITOR RE 

oR 
N B 

E 
EO 

v 
D EU 

RR 
T INSTALLATION cv R E N 

KA R 
O L Y 
N 

ft BGS ft. AMSL % % % 

Overburden s'o 
BORENOLE 

42.5  sAND PAac 

WE t. 
SCREEN 

45.0 46.1   BEDROCK(Gneiss): 	black and green, fine 
grained, fractured 

1 15 0.0 0 

47.5 
43.1 

END OF HOLE ® 	48 FT. BGS 
SCREEN DETAILS: 

50.0 Screened Interval: 
36.0 to 46.0' BGS 

Length —10.0' 
Diameter —2.0" 

52.5 Slot # 10 
Material —PVC 
Sand pack interval: 
34.0 to 46.0' BGS 

55.0 Material —# 2 Sand 

57.5 

60.0 

62.5 

65.0 

67.5 

70.0 

bg.gB:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
S 	WATER FOUND 	X 	STA11C WATER LEVEL 	 NM — NOT MEASURED 



9TRATIGRAPHIC AND INSTf2iTMENTATION LOG 	 (L718) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-70S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 28, 1992 

CLIENT: 	OLIN CORP. 	 DRILL7NG METHOD: 	4 1/4°  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION i ~ 

B T 

v 
i REFERENCE ELEVATION (Top of Riser) 91.99 

GROUND SURFACE 922 E E E 
For stratigraphy see log GW-70D RoAD Box 

+k 	~ 

2.5 

2°® 
PVC PIPE 

5.0 CEMENT/ 
~ 	 BENTaNiTE 

CROUT 

7.5 
6°e 
BaREHOLE 

i; 

10.0 
BENTaNITE . 

. PELLET SEAL 

12.5 
SAND PACK 

15.0 

17.5 

WELL SCREET7 

20.0 

22.5 

68.2 END OF HOLE ® 	24.0 FT. BGS 
25.0  SCREEN DETAILS:  

Screened Interval:  
14.0 to 24.0' BGS 

Length —10.0' 
27.5 Diameter —2.0°  

Slot # 10 
Material —PVC 

30.0 Sand pack interval: 
12.0 to 24.0' BGS 

Material —# 2 Sand 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA110N TABLE 

CHEMICAL ANALYSIS 	(::D 	WATER FOUND 	Q 	STATIC WATER LEVEL 	X 



STRA1'IGRAPHIC AND INSTRU3EN'fATIOPI LAG 	 (Lttfi) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-70D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 28, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPIION & REMARKS ELEVA'nON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T ~ 

REFERENCE ELEVAl10N (Top of Riser) 92.10  8 T i 
GR OU ND SURFACE 923 E E E 

OL—TOPSO IL  91. 8 RoAD eox 
1SS 20 SP—SAND, some siit, little clay, trace gravel, 

some organic material, light brown ~ - y 
2,5 SP—SAND, fine grained, tan ' 

-- ~ , 2SS 25 

5.0 w ' 3SS 15 

Same, with some silt, dark tan 

a -` 4SS 26 
7.5 

~ 5SS 

10.0 
ti 

6SS 

'~ BO..T PVC PIPE  . 
SW—SAND, some grovel, medium to coarse  12,5 
grained, light brown, saturated 7SS 30 

15.0 8SS 29 

76.3 
SW/GW—SAND and GRAVEL, medium to coarse 
groined, light brown 9SS 40 

17.5 v' cEMENT/  
BENTONITE 

~WT  tOSS 45 

20.0 

11SS 37 

22.5 ` 
12SS 36 

es 
BORENOLE 

25.0 13SS 26 

27'5 64.8 
SW—SAND, some gravel, medium to coarse 
grained 

=w 
30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(::D 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATZCiRAPHTC AND INSTRITMENTATION 1ACt 	 (Li16) 
(OVERBURDEPt) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-70D 
(Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 28, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCA11oN: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTtON & REMARKS Fl FVAT10 MONITOR SAMPIE 
ft BGS ft AMSL INSTAl.L.4T10N u 

M A 
i v 

A 
8 T L 
E E U 

E 

~ 

35.0 

37.5 
`-~ 

{ 

14SS 37 
40.0 

CEAIENT/ 
BENTONITE 
GROUT 

42.5 

48.3 ~ x SW -SAND(TILL), little gravel, brown 
45.0 ; 15SS 40 

47.5 2"+ 
PVC PIPE 

Same, with some iron staining 

50.0 
BENTONITE 
PELLET SEAL 16$S 68 

52.5 6  ® BORENOLE 

55.0 SAND PACK 

57.5 35.3 4ELL SCREEN BEDROCK 
END OF OVERBURDEN HOLE ® 	57.0 FT. BGS 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPFIIC AND INSTRUMENTATION IAG 	 (L"')  
(BEDROCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-70D 
(Poge 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JULY 22, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4 HSA / 
NX / 5 7/8 WR 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E 81 RN CR R WR 
L EN UU OE 0 AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA q MONITOR oR E~  E RR T INSTALLATION Cv R E N 

I 
KA R 

0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 
6°f 
80REHOLE 

55.0 

SAND PACK 

57.5 35.3 BEDROCK(Gneiss): black and gray, medium 
to coarse grained, fractured 

WELL 
SCREEN 

60.0 1 BO 0.0 0 

62.5 
30.3 END OF HOLE Q 	62 FT. BGS 

SCREEN DETAILS:  
Screened Interval: 
52.0 to 62.0' BGS 

65.0 Length —10.0' 
Diameter —2.0" 
Slot # 10 

67.5 Material —PVC 
Sand pack interval: 
50.0 to 62.0' BGS 

Material —# 2 Sand 
70.0 

72.5 

75.0 

77.5 

80.0 

82.5 

t{ggs: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVAliON TABLE 

SZ 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGR.4PHIC APTD INSTRUMENTATI®N LOG 	 (L130) 
(®VERBURDEId) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-71D 
(Page 1 	of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 19, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 14°  ID HSA / 
4 	/8" ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u i C 

M A A 
REFERENCE POINT (Top of Riser) 96.65 8 E  u 
GROUND SURFACE 94.4 E 

TOPSOIL, or anic rich, black 94•2 
1SS 6 SW—SAND(FILL), trace gravel, loose, medium 

rained, 	tan, 	dr 924 
SM—SAND, some silt, loose, fine grained, tan, 2•5 
dry 2SS 5 
Same, except medium dense, ton and black ; ~ 

5.0 3SS 12 
Same, with trace gravel 

4SS 
7.5 CEMENT/ 

18 
 

BENTONITE 
GROUT 

SSS 16 

10'0 64.4 - 
SP—SAND, trace silt, medium dense, fine 
grained, ton, dry 6SS 12 
Same, except moist 5•0 

12 5 BOREr{OLE 7S$ >100 2K 

B0.4 
SW—SAND, little gravel, trace clay, medium to 

15.0 coarse grained, tan, saturated 8SS X  >100 
Same, except trace gravel, no clay, very dense ' 

17.5 2"° PVC PIPE 

20.0 9SS 44 
, 

22.5 
~ 

Same, with increased gravel content , 

25.0 Same, but very hard NAttvE 
MATERIAL 1GSS 69 

, . 

27.5 
1 

30.0 

11SS 83 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	~ 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPIiICi 11ND IDLS.T$LJMENTATI®N IAG 	 (L130) 

(®VERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-71D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 19, 1992 

CLIENT: 	OL1N 	 DRILLING METHOD: 	4 1/4' ID HSA / 
4 7/8 	ROLLER BIT 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERMSOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

M A 
i v 

A 
B T L 
E E U 
R E 

i 
NATIVE 

6  0 4 AIATERIAL 
SP—SAND, trace silt, very dense, fne grained, 

35.0 tan 12SS 52 
BENTONITE 
PELLET SEAL 

37.5 2*®  
PVC PIPE 

5'0 
40.0 eOREHOLE 

SAND PACK 

42.5 WELL SCREEN 

45.0 499  BEDROCK 
END OF OVERBURDEN HOLE ® 44.5 FT. BGS a'o 

HQ COREHOLE 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	g 	STATIC WATER LEVEL 	Z 



STRATIGHAPHIC AND INSTRU9EPITATI®N IAG 	 (031) 
(BFillHOCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-71D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 19, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HO CORE  

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE 0 AE 

 E OT NM RC D TT 

DEPTH DESCRIPTION OF STRATA a MONITOR oR E~  E RR 
r INSTALLATION CV R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % 

Overburden SAND PACK 

42.5  BORDHOLE 

45.0 49' 9  wEU. SCREEN BEDROCK(Gneiss): 	black and gray, fine 
gralned, white quartz veins (1-5mm), few 1 90 100.0 fractures, green mineral visible along 
fractures 

47.5 4"0 Ha 
COREHOLE 

2 90 100.0 

50.0 44 2  
END OF HOLE ® 50.3 FT. BGS 

SCREEN DETAILS:  
- Screened Interval: 

52.5 40.0 to 50.0' BGS 
Length —10.0' 
Diameter —2.0" 

55.0 Slot # 10 
Material —PVC 
Sand pack interval: 
37.0 to 44.5' BGS 

57.5 Material —# 2 Sand 

60.0 

62.5 

65.0 

67.5 

70.0 

hQgg:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Q 	WATER FOUND 	Y 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRLJMENTATYON IAG 	 (L132) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: GW-71S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 17, 1992 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WLMINGTON, MA. 	 . 	 CRA SUPERVISOR: 	S. SWANSON 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION i C u 

M A A 
REFERENCE POINT (Top of Riser) 95.60  1 	r  E E u 
GROUND SURFACE 939 9=p g E 

For stratigraphy see log GW-71D 

y 	~ CEMENT/ 
2.5 ~, 	BENTONITE 

GROUT 

5.0 BENTONITE 
PELLET SEAL 

7.5 2'0 
PVC PIPE 

10.0 

6"0 

12.5 
BOREHOLE 

15.0 
SAND PACK 

17.5 
, WELL SCREEN 

20.0 

22.5 

70' 9  END OF HOLE ® 	23.0 FT. BGS 
SCREEN DETAILS: 

25.0 Screened Interval: 
13.0 to 23.0' BGS 

Length —10.0' 
Diameter —2.0" . 

27.5 Slot # 10 
Material —PVC 
Sand pack interval: 
6.0 to 23.0' BGS 

30.0 . Material —# 2 Sand 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(:~) 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRLTMENTATION LOG 	 (L+33) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: 	
D 

~ 
a9a1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 5, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	W7LMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

DEPT}i STRATIGRAPHIC DESGRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u i C 

M A A 
REFERENCE POINT (Top of Riser) 88.19 E E u 
GROUND SURFACE 86.0 E 

SW—SAND(FILL), trace gravel, medium to coarse 
g rained, 	black 1SS 8 
Same, except loose, tan, dry, some iron 

2 5 staining CEMENT7 
Same, except medium dense BENTONITE 2SS 18 
Same, except dense, no iron staining ~WT  

5.0 3SS 42 
Same, except very dense 5°0 

BOREHaLE 

4SS 64 
7.5 

Same, except moist BENTONITE 5SS 29 
10.0 ~6.0 

PELLET SEAI 

SW—SAND(TILL), little c~ravel, trace clay, hard, 
medium to coarse grained, gray, saturated P~ PiPE  6SS 70 
Same, except little clay 

12.5 
7SS 43 

72.0 
SAND PACK 

BEDROCK 
15.0 

IHELL SCREEN 

17,5 
69.0 END OF OVERBURDEN HOLE ® 17.0 FT. BGS 4°0 

- HQ COREHOLE 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	WATER FOUND Q 	STATIC WATER LEVEL 	Z 



eSTR212'IGRAPFiIC ANID INSTRiTMENTATION LOG 	 (Lt34) 
(BEDR®CK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: ~W-72D 
Page 2 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	NOVEMBER 5, 1992 

CLIENT: 	OLIN 	 DRILLING METHOD: 	HQ CORE 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	S. SWANSON 

E BI RN CR R WR 
L EN UU OE 0 AE 
E DT NIA RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E E ~ RR T INSTALLATION Cv R E N 
I KA R 
O L Y 
N 

ft BGS ft. AMSL % % % 

Overburen 
SAND PACK 

15.0 5*0  
BOREHOLE 

W'cLL SCREEN 

17.5 
69.0 

BEDROCK(Gneiss): biack and green, medium 
grained, white medium to coarse grained 
quartz veins (2-20mm) 1 80 100.0 

20.0 

4"0 HO 
COREHOLE 

22.5 2 90 100.0 

25.0 61.0 END OF HOLE 0 	25 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

27.5 12.0 to 22.0' BGS 
Length —10.0' 
Diameter —2.0" 
Slot # 10 

30.0 Material —PVC 
Sand pack interval: 
10.0 to 17.0' BGS 

32.5 Material —# 2 Sand 

35.0 

37.5 

40.0 

42.5 

gQ.gs,:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA110N TABLE 

 Q 	WATER FOUND 	a 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPFiIC AND IPISTRUMENTA`PIO1V I,OG 	 (L14e) 
(HEDROCK) 

PROJECT NAME: 	OLIN (USA) 	 HOLE- DESIGNATION: 	GW-75D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVSOR: 	J.W. MICHELS 

E BI RN CR R WR 

E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E E ~ RR 
T INSTALLATION cv R E n 
I KA R 
a L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 5'r 
BoRE}1oLE 

40.0 SAND PACH 

40.4 BEDROCK(Gneiss): fne grained to medium 
grained, sedimentary, weakly to moderately ~LL  

42•5 fractured SCREEN 
1 90 80.0 

45.0 

35.4 END OF HOLE ® 	46 Ff. BGS 

47.5 SCREEN DETAILS: 
Screened Interval: 
36.0 to 46.0` BGS 

Length —10.0` 
50.0 Diameter —2.0 °  

Slot # 10 
Material —PVC 
Sand pack interval: 

52.5 34.0 to 46.0' BGS 
Material —Coarse 

55.0 

57.5 

60.0 

62.5 

65.0 

67.5 

yDTEs:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

SZ 	WATER FOUND 	y 	STATIC WATER LEVEL 	NM — NOT MEASURED 
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APPENDIX F 

HYDRAULIC CONDUCTIVITY DATA 



SLUG TEST I-IYDRAULIC 

CONDUCTIVITY DATA 



Data for Slug Injection/Withdrawal Test 

	

Well 	Name: 	43DR 	Date of Test 
Aquifer Thickness (b): 	22.000 ft 
Change in Vol.of Water - 	0.022 cu ft 
Effective Radius of 	Well - 	0.083 ft 
Radius of Casing(rc) 	over Water Level Decline 	- 

	

Entry 	Time(t) 
	

Head 
	

H 

	

No. 	(min) 
	

(ft) 
	

(ft) 

	

1 
	

0.000 
	

0.000 

	

2 
	

0.017 
	

0.460 
	

0.460 

	

3 
	

0.033 
	

0.330 
	

0.330 

	

4 
	

0.067 
	

0.260 
	

0.260 

	

5 
	

0.083 
	

0.420 
	

0.420 

	

6 
	

0.100 
	

0.160 
	

0.160 

	

7 
	

0.117 
	

0.070 
	

0.070 

	

8 
	

0.133 
	

0.120 
	

0.120 

	

9 
	

0.150 
	

0.090 
	

0.090 

	

10 
	

0.167 
	

0.120 
	

0.120 

	

11 
	

0.183 
	

0.090 
	

0.090 

	

12 
	

0.200 
	

0.090 
	

0.090 

	

13 
	

0.217 
	

0.070 
	

0.070 

	

14 
	

0.233 
	

O.i20 
	

0.120 

	

15 
	

0.250 
	

0.120 
	

0.120 

9/91 

0.083 ft 

H/HO 

1.000 
0.717 
0.565 
0.913 
0.348 
0.152 
0.261 
0.196 
0.261 
0.196 
0.196 
0.152 
0.261 
0.261 



GW43D RISING 

log t (min) 
-2.00 	-1.00 	0.00 	1.00 

1.00 

2.00 	3.00 

0.67 

H/HO  

0.33 

1 1 ~ 

0 
+ + 

4 

0.67 
+ 

~ 	 H/HO + 

+ 

+ 
°+ 	 0.33 

+ 
ap m 

+ 
om 

0 0 

+ 
+ 

-0.24 	0.76 	1.76 	2.76 	3.76 	4.76 

log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha --10.0 

SOLUTION  

Transmissivity — 3.996E-0001 sq ft/min 
Aquifer Thick. — 2.200E+0001 ft 
Hydraulic Cond.— 1.816E-0002 ft/min 

	

Storativity 	— 1.000E-0010 



Entry Time(t) Head 
No. (min) (ft) 

1 0.000 0.000 
2 0.017 0.210 
3 0.033 0.470 
4 0.050 0.440 
5 0.067 0.140 
6 0.083 0.100 
7 0.100 0.100 
8 0.117 0.030 
9 0.133 0.050 

10 0.150 0.030 
11 0.167 0.000 

H 
(ft) 

************ 

0.210 
0.470 
0.440 
0.140 
0.100 
0.100 
0.030 
0.050 
0.030 
0.000 

H/HO 

1.000 
2.238 
2.095 
0.667 
0.476 
0.476 
0.143 
0.238 
0.143 
0.000 

Data for Slug Injection/Withdrawal Test 

Well Name: 	43DF 	Date of Test: 	9/91 
Aquifer Thickness (b): 	22.000 ft 
Change in Vol.of Water 	c 	 0.022 cu ft 
Effective Radius of We11 - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 	0.083 ft 



GW43D FALLING 

log t (min) 
-2.00 	-1.00 	0.00 	1.00 

1.00 

2.00 	3.00 

+ + 

+ 

0 	 0.67 
+ 

+ 

	 H/H0 
00 

+ 

+ 

+ 	 0.33 
+ 

B 
+ 

0 0 

+ 

1 11 
	 + 

0.67 

H/HO  

0.33 

-0.19 	0.81 	1.81 	2.81 	3.81 	4.81 
log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha --10.0 

SOLUTION  

Transmissivity — 4.484E-0001 sq ft/min 
Aquifer Thick. — 2.200E+0001 ft 
Hydraulic Cond.— 2.038E-0002 ft/min 

	

Storativity 	— 1.000E-0010 



S'lRATIGRAPHIC AND IIdSTRUMENTAI'fOId IAG 	 (L742) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESiGNATION: GW-73S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 19, 1993  

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4 °  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVAT10h MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

q 
i 
Q 

C 
~ REFERENCE POINT (Top of Riser) 83.39 

GROUND SURFACE 83.4 E  E  E 
For straigraphy see GW-73D RoAD Box 

CaNCREtE SEAL 

2.5 

5.0 

CEAIENT/ 

7.5 . 
BENTDNITE 
GROUT 

5'0 
BaREHaLE 

10.0 

12:5 
BENTONITE 
PELLET SEAL 

2'6 

15A P4C PtPE 

17.5 —  ~ SAND PACK 

20.0 WEU. scREEN 

22.5 

25.0 58.4 END OF HOLE ® 	25.0 FT. BGS 
SCREEN DETAILS: 
Screened Interval: 

27.5 15.0 to 25.0' BGS 
Length —10.0' 
Diameter —2.0 °  
Slot # 10 30.0 Material —PVC 
Sand pack interval: 
13.0 to 25.0' BGS 

32:5 Material —Medium Sand 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	(~:D 	WATER FOUND 	S'Z 	STATIC WATER LEVEL 	Z 



STRAR'iGR.4PIiTC ANNI9 INSTRtTM~,'NTATION LOG 	 (Ll41) 
(BEDAOCK) 

PROJECT NAME: 	OLIN (CSA) 	 HOLE DESIGNATION: 	GW-73D 
(Page 3 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	APRIL 14, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4°  ID HSA 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

E BI RN CR R WR 
L EN UU OE a AE 
V RE NB 

DEPTH DESCRIPTION OF STRATA A MONITOR oR E 
EO 
v 

D  EU 
RR 

T INSTALLATION cv R E N 
I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % 7 

Overburden 

5°! 
57.5 eaRE aLE 

25.8 BEDROCK(Gneiss): 	heavily fractured, highiy 
weathered 

60.0 WELL 
SCREEN 

1 50 

62.5 
SAND PACK 

65.0 ~9 3  SCREEN DETAILS: END OF HOLE 0 	64.5 FT. BGS 

Screened Interval: 
54.5 to 64.5' BGS 

67.5 Length —10.0' 
Diameter —2.0" 
Slot /J 10 
Material —PVC 

70.0 Sand pack interval: 
52.0 to 64.5' BGS 

Material —Medium Sand 

72.5 

75.0 

77.5 

80.0 

82.5 

85.0 

NIliES:MEASURiNG POWT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
S 	WATER FOUND 	3E 	STATIC WATER LEVEL 	NM — NOT MEASURED 



STRATIGRAPFIIC AND IRTS1'RUMEPITATI®N LOG 	 (L743) 
(®VERBURDEN) 

PROJECT NAME: OLIN (USA) 	 HOLE DESIGNATION: GW-74S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MARCH 25, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4 °  ID HSA 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

M 
T 
A 

v 
A 

REFERENCE POINT (Top of Riser) 77.43 E u 
GROUND SURFACE 777 

E 
R E 

For stratigraphy see GW-74D ROAD BOX 

CaNCRETE SEAL 

2.5 

CEMENT/ 

5.0 
BENTONITE 
CRaUT 

7.5 
BENTaNiTE 
PEILET SEAL 

— 2'6 

10.0 
PVC PIPE 

12 5 ~ 

SAND PACK 

WELL SCREEN 

15.0 
s's 
BORENOLE 

17.5 

20'0 577 END OF HOLE ® 	20.0 FT. BGS 
SCREEN DETAILS:  
Screened Interval: 

22.5 8.0 to 20.0' BGS 
Length —12.0' 
Diameter —2.0 °  
Slot // 10 

25.0 Material —PVC 
. Sand pack interval: 

8.0 to 20.0' BGS 
27.5 Material —Coarse 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

CHEMICALaANALYSIS 	O 	WATER FOUND 	SL 	STATIC WATER LEVEL 	3E 



STRATlGRAPHIC AND IIdSTRUMENTATION IAG 	 (L+44) 
(OVERBURDEN) 

PROJECT NAME: OLIN (USA) 	 HOLE DESIGNATION: GW-74D 
(Page 1 of 2) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MARCH 25, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4' ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIP110N dc REMARKS El PVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ 

A1 

E 

i 
A 
E 

(~ 
A 

u 
E 

REFERENCE POINT (Top of Riser) 
G RO UND SURFACE 

77.22 
77.7 

ASPHALT 770  RDAD Box 

CONCRETE SEAL 
1SS 12 SW—SAND(FILL), some gravel, brown, moist 

2.5 
2SS 17 

5.0 3SS 15 

— saturated ~ 

4SS 30 
7.5 

i 	h 

10.0 

68.7 
 eEr

M
iTOMiE 

GROUT 
SW—SAND, some gravel, medium to coarse 
grained, brown, outwash 

5SS 43 

12.5 a 
6SS 20 

15.0 2"4  PVC PIPE 
7SS 42 

17.5 
BENTONITE 
PELLET SEAL 

20.0 5'r 
BOREHOLE 

8SS 32 
22.5 SAND PACK 

25.0 52.7 WcLL SCREEN  
gSS >100 BEDROCK — Gneiss, 	ne grained, weakly f 

fractured 
END OF OVERBURDEN HOLE ® 25.0 FT. BGS 

27.5 

30.0 

32:5 

NOTES:  	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVA110N TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRITMENTATION IAG 	 (u45) 
(BEDROCI{) 

PROJECT NAME: 	OLiN (USA) 	 HOLE DESIGNATION: 	GW-74D 
(Page 2 of 2 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MARCH 25, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	J.W. MICHELS 

E 81 RN CR R WR 
L EN UU OE a AE 
E DT NM RC D TT 

DEPTH DESCRIPTION OF STRATA MONITOR 
E  7 	I NSTALLATION cv H E R N~  

I KA R 
0 L Y 
N 

ft BGS ft. AMSL % % % 

Overburden 5'0 
9oRE}1oLE 

22.5 SAND PAC}( 

25.0 
527 SCREEN BEDROCK(Gneiss): 	fine grained, weakly 

fractured 

27.5 

30.0 
477  SCREEN DETAILS:  END OF HOLE ® 	30 FT. BGS 

Screened Interval: 
20.0 to 30.0' BGS 32.5 Length —10.0' 

Diameter —2.0` 
Slot # 10 

35.0 Material —PVC 
Sand pack interval: 
18.0 to 30.0' BGS 

Material —Coarse 
37.5 

40.0 

42.5 

45.0 

47.5 

50.0 

Pl4IEg:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE  

S 	WATER FOUND . 	= 	STATIC WATER LEVEL 	. 	NM — NOT MEASURED 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (LU4s) 
(OVERBURDEN) 

PROJECT NAME: OLIN (USA) 	 HOLE DESIGNATION: GW-75S 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 6, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTtON & REMARKS ELEVATION MONITOR SAMPtE 
ft BGS ft AMSL INSTALLATION u 

Y 
i 
A 

d 
A 

REFERENCE POINT (Top of Riser) 8328 E. E u 
GROUND SURFACE 81.1 R E 

For stratigraphy see GW-75D RoAO Box 

CONCRETE SEAL 

2.5 

CEMENT/ 

5.0 
BENTaNiTE 

' 	GtoUT 

7.5 
BENTONITE 
PELLET SEAL 

2'0 
10.0 PVC PIPE 

12.5 
SAND PACK 

—VYELL SCREEN 

15.0 

5'f 
BaREHaLE 

17.5 

20'0 
END OF HOLE ® 	20.0 FT. BGS  

SCREEN DETAILS:  
Screened Interval: 

22.5 10.0 to 20.0' BGS 
Length —10.0' 
Diameter —2.0°  
Slot /J 10 

25.0 Material —PVC 
Sand pack interval: 
8.0 to 20.0' BGS 

27.5 Material —Coarse 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRiTMENTATION IAG 	 (L747) 
(OVERBURDEN) 

PROJECT NAME: OLIN (USA) 	 HOLE DESIGNATION: GW-75D 
(Page 1 of 3) 

PROJECT NO.: 	3683 	 . 	 DATE COMPLETED: 	MAY 6, 1993 

CLIENT: 	 OLIN 	 DRILLING METHOD: 	4 1/4' 10 HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRA7IGRAPHIC DESCRIPTION 8c REMARKS ELEVAT10h MONITOR SAMPLE 
ft 8GS ft AMSL INSTALLA110N 

u i v 
A A A 

REFERENCE POINT (Top of Riser) 8349 E G ROUND SURFACE 81.4 
E u 

E 
SW—SAND, fine to coarse grained, brown, ttoAO Box 
outwosh 	 . 1SS 19 
— saturated CONCRETE SEAL 

2.5 
2SS 22 

5.0 2'0 3SS 16 
PvC PIPE 

7.5 4SS 25 

10.0 71'4 SP/SW—SAND, interbeds, poorly graded and 
well graded, medium to coarse grained, brown 5SS 17 
ice contact deposits 

12.5 

15.0 v ~ 

6SS 40 

17.5 . cEUEr~T/ 
BENTONITE 
GROUT 

20.0 
622 SW—SAND, medium to coarse grained, brown 

22 5 8SS 32 

e•r 
BOREHOLE 

25.0 ~ ~  
, 

27.5 

30.0 

~ 9SS 24 

32.5 
BENTONITE 
PELLET SEAL 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	o 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	'W 



S1'RAT'iGRAPHIC AIdD IldSTRUMENTATIOTt LOG 	 (L147) 

(OVERHURDEPt) 

PROJECT NAME: OLIN (USA) 	 HOLE DESIGNATION: GW-75D 
(Page 2 of 3) 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	MAY 6, 1993 

CLIENT: 	OLIN 	 DRILLING METHOD: 	4 1/4-  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u 

14 A 
i 	Nv 

A 
8 T L 
E E u 

E 

BENTDNITE 
PELLET sEAL 

35.0 2*' PVC PIPE 

SAND PACK tOSS 40 

37.5 

40.0 
11SS >100 

40.4 vsu scaEEN BEDROCK — refusai 

42.5 END OF OVERBURDEN HOLE ® 41.0 FT. BGS 
5'0 
BaREHOLE 

45.0 

47.5 

50.0 

52.5 

55.0 

57.5 

60.0 

62.5 

65.0 

NOTES: 	MEASURING POINT ELEVATtONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Sl 	STATIC WATER LEVEL 	Z 



Data for Slug Injection/Withdrawal Test 

We11 Name: 51DR Date of Test: 	9/91 
Aquifer Thickness (b): 10.000 ft 
Change in Vol.of Water - 	0.022 cu ft 
Effective Radius of Well - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 0.083 ft 

Entry Time(t) Head H H/HO 
No. (min) (ft) (ft) 

1 0.000 0.000 
2 0.017 0.550 0.550 1.000 
3 0.033 0.500 0.500 0.909 
4 0.050 0.550 0.550 1.000 
5 0.067 0.480 0.480 0.873 
6 0.083 0.500 0.500 0.909 
7 0.100 0.460 0.460 0.836 
8 0.117 0.480 0.480 0.873 
9 0.133 0.440 0.440 0.800 

10 0.150 0.480 0.480 0.873 
11 0.167 0.410 0.410 0.745 
12 0.183 0.460 0.460 0.836 
13 0.200 0.410 0.410 0.745 
14 0.217 0.440 0.440 0.800 
15 0.233 0.390 0.390 0.709 
16 0.250 0.440 0.440 0.800 
17 0.267 0.410 0.410 0.745 
18 0.283 0.370 0.370 0.673 
19 0.300 0.390 0.390 0.709 
20 0.317 0.370 0.370 0.673 
21 0.333 0.370 0.370 0.673 
22 0.350 0.370 0.370 0.673 
23 0.367 0.370 0.370 0.673 
24 0.383 0.340 0.340 0.618 
25 0.400 0.340 0.340 0.618 
26 0.417 0.340 0.340 0.618 
27 0.433 0.340 0.340 0.618 
28 0.450 0.320 0.320 0.582 
29 0.467 0.320 0.320 0.582 
30 0.483 0.300 0.300 0.545 
31 0.500 0.340 0.340 0.618 
32 0.517 0.300 0.300 0.545 
33 0.533 0.320 0.320 0.582 
34 0.550 0.270 0.270 0.491 
35 0.567 0.320 0.320 0.582 
36 0.583 0.270 0.270 0.491 
37 0.600 0.320 0.320 0.582 
38 0.617 0.250 	, 0.250 0.455 
39 0.633 0.270 0.270 0.491 
40 0.650 0.270 0.270 0.491 
41 0.667 0.250 0.250 0.455 



42 0.683 0.270 0.270 0.491 
43 0.700 0.250 0.250 0.455 
44 0.717 0.270 0.270 0.491 
45 0.733 0.250 0.250 0.455 
46 0.750 0.270 0.270 0.491 
47 0.767 0.230 0.230 0.418 
48 0.783 0.270 0.270 0.491 
49 0.800 0.230 0.230 0.418 
50 0.817 0.250 0.250 0.455 

51 0.833 0.200 0.200 0.364 
52 0.850 0.250 0.250 0.455 
53 0.867 0.230 0.230 0.418 
54 0.883 0.200 0.200 0.364 

55 0.900 0.230 	, 0.230 0.418 
56 0.917 0.200 0.200 0.364 
57 0.933 0.200 0.200 0.364 
58 0.950 0.200 0.200 0.364 
59 0.967 0.230 0.230 0.418 
60 0.983 0.180 0.180 0.327 
61 1.000 0.230 0.230 0.418 
62 1.017 0.180 0.180 0.327 
63 1.033 0.180 0.180 0.327 
64 1.050 0.200 0.200 0.364 
65 1.067 0.180 0.180 0.327 
66 1.083 0.200 0,200 0.364 
67 1.100 0.180 0.180 0.327 
68 1.117 0.200 0.200 0.364 
69 1.133 0.160 0.160 0.291 
70 1.150 0.200 0.200 0.364 
71 1.167 0.160 0.160 0.291 
72 1.183 0.200 0.200 0.364 
73 1.200 0.160 0.160 0.291 
74 1.217 0.160 0.160 0.291 
75 1.233 0.180 0.180 0.327 
76 1.250 0.160 0.160 0.291 
77 1.267 0.160 0.160 0.291 
78 1.283 0.160 0.160 0.291 
79 1.300 0.160 0.160 0.291 
80 1.317 0.130 0.130 0.236 
81 1.333 0.180 0.180 0.327 
82 1.350 0.130. 0.130 0.236 
83 1.367 0.180 0.180 0.327 
84 1.383 0.130 0.130 0.236 
85 1.400 0.160 0.160 0.291 
86 1.417 0.130 0.130 0.236 
87 1.433 0.160 0.160 0.291 
88 1.450 0.130 0.130 0.236 
89 1.467 0.110 0.110 0.200 
90 1.483 0.130 0.130 0.236 
91 1.500 0.130 0.130 0.236 
92 1.517 0.130 0.130 0.236 
93 1.533 0.110 0.110 0.200 
94 1.550 0.160 0.160 0.291 
95 1.567 0.110 0.110 0.200 
96 1.583 0.160 0.160 0.291 
97 1.600 0.110 0.110 0.200 
98 1.617 0.160 0.160 0.291 
99 1.633 0.110 0.110 0.200 

100 1.650 0.110 0.110 0.200 
101 1.667 0.110 0.110 0.200 



102 1.683 0.110 0.110 0.200 
103 1.700 0.110 0.110 0.200 
104 1.717 0.110 0.110 0.200 
105 1.733 0.130 0.130 0.236 
106 1.750 0.090 0.090 0.164 
107 1.767 0.130 0.130 0.236 
108 1.783 0.090 0.090 0.164 
109 1.800 0.130 0.130 0.236 
110 1.817 0.110 0.110 0.200 
111 1.833 0.090 0.090 0.164 
112 1.850 0.110 0.110 0.200 
113 1.867 0.090 0.090 0.164 
114 1.883 0.110 0.110 0.200 
115 1.900 0.090 0.090 0.164 
116 1.917 0.110 0.110 0.200 
117 1.933 0.090 0.090 0.164 
118 1.950 0.090 0.090 0.164 
119 1.967 0.110 0.110 0.200 
120 1.983 0.090 0.090 0.164 
121 2.000 0.090 0.090 0.164 
122 2.017 0.090 0.090 0.164 
123 2.033 0.090 0.090 0.164 
124 2.050 0.070 0.070 0.127 
125 2.067 0.110 0.110 0.200 
126 2.083 0.070 0.070 0.127 
127 2.100 0.110 0.110 0.200 
128 2.117 0.070 0.070 0.127 
129 2.133 0.110 0.110 0.200 
130 2.150 0.070 0.070 0.127 
131 2.167 0.070 0.070 0.127 
132 2.183 0.090 0.090 0.164 
133 2.200 0.070 0.070 0.127 
134 2.217 0.090 0.090 0.164 
135 2.233 0.070 0.070 0.127 
136 2.250 0.110 0.110 0.200 
137 2.267 0.070 0.070 0.127 
138 2.283 0.090 0.090 0.164 
139 2.300 0.070 0.070 0.127 
140 2.317 0.090 0.090 0.164 
141 2.333 0.090 0.090 0.164 
142 2.350 0.070 0.070 0.127 
143 2.367 0.070 0.070 0.127 
144 2.383 0.070 0.070 0.127 
145 2.400 0.070 0.070 0.127 
146 2.417 0.040 0.040 0.073 
147 2.433 0.090 0.090 0.164 
148 2.450 0.090 0.090 0.164 
149 2.467 0.090 0.090 0.164 
150 2.483 0.040 0.040 0.073 
151 2.500 0.040 0.040 0.073 
152 2.517 0.070 0.070 0.127 
153 2.533 0.040 0.040 0.073 
154 2.550 0.070 0.070 0.127 
155 2.567 0.040 0.040 0.073 
156 2.583 0.090 0.090 0.164 
157 2.600 0.040 0.040 0.073 
158 2.617 0.090 0.090 0.164 
159 2.633 0.070 0.070 0.127 
160 2.650 0.040 0.040 0.073 
161 2.667 0.070 0.070 0.127 



162 2.683 0.040 0.040 0.073 
163 2.700 0.070 0.070 0.127 
164 2.717 0.040 0.040 0.073 
165 2.733 0.090 0.090 0.164 
166 2.750 0.040 0.040 0.073 
167 2.767 0.040 0.040 0.073 
168 2.783 0.070 0.070 0.127 
169 2.800 0.040 0.040 0.073 
170 2.817 0.070 0.070 0.127 
171 2.833 0.040 0.040 0.073 
172 2.850 0.070 0.070 0.127 
173 2.867 0.040 0.040 0.073 
174 2.883 0.040 0.040 0.073 
175 2.900 0.070 0.070 0.127 
176 2.917 0.040 0.040 0.073 
177 2.933 0.070 0.070 0.127 
178 2.950 0.020 0.020 0.036 
179 2.967 0.070 0.070 0.127 
180 2.983 0.040 0.040 0.073 
181 3.000 0.040 0.040 0.073 
182 3.017 0.070 0.070 0.127 
183 3.033 0.040 0.040 0.073 
184 3.050 0.070 0.070 0.127 
185 3.067 0.020 0.020 0.036 
186 3.083 0.070 0.070 0.127 
187 3.100 0.020 0.020 0.036 
188 3.117 0.020 0.020 0.036 
189 3.133 0.040 0.040 0.073 
190 3.150 0.040 0.040 0.073 
191 3.167 0.070 0.070 0.127 
192 3.183 0.020 0.020 0.036 
193 3.200 0.070 0.070 0.127 
194 3.217 0.040 0.040 0.073 
195 3.233 0.020 0.020 0.036 
196 3.250 0.040 0.040 0.073 
197 3.267 0.020 0.020 0.036 
198 3.283 0.070 0.070 0.127 
199 3.300 0.020 0.020 0.036 
200 3.317 0.070 0.070 0.127 
201 3.333 0.040 0.040 0.073 
202 3.350 0.020 0.020 0.036 
203 3.367 0.040 0.040 0.073 
204 3.383 0.020 0.020 0.036 
205 3.400 0.070 0.070 0.127 
206 3.417 0.020 0.020 0.036 
207 3.433 0.020 0.020 0.036 
208 3.450 0.040 0.040 0.073 
209 3.467 0.040 0.040 0.073 
210 3.483 0.040 0.040 0.073 
211 3.500 0.020 0.020 0.036 
212 3.517 0.070 0.070 0.127 
213 3.533 0.020 0.020 0.036 
214 3.550 0.070 0.070 0.127 
215 3.567 0.040 0.040 0.073 
216 3.583 0.020 0.020 0.036 
217 3.600 0.040 0.040 0.073 
218 3.617 0.020 0:020 0.036 
219 3.633 0.070 0.070 0.127 
220 3.650 0.020 0.020 0.036 
221 3.667 0.070 0.070 0.127 



222 3.683 0.020 0.020 0.036 
223 3.700 0.020 0.020 0.036 
224 3.717 0.040 0.040 0.073 
225 3.733 0.020 0.020 0.036 
226 3.750 0.070 0.070 0.127 
227 3.767 0.020 0.020 0.036 
228 3.783 0.070 0.070 0.127 
229 3.800 0.040 0.040 0.073 
230 3.817 0.020 0.020 0.036 
231 3.833 0.040 0.040 0.073 
232 3.850 0.020 0.020 0.036 
233 3.867 0.070 0.070 0.127 
234 3.883 0.020 0.020 0.036 
235 3.900 0.070 0.070 0.127 
236 3.917 0.040 0.040 0.073 
237 3.933 0.020 0.020 0.036 
238 3.950 0.020 0.020 0.036 
239 3.967 0.020 0.020 0.036 
240 3.983 0.040 0.040 0.073 
241 4.000 0.020 0.020 0.036 
242 4.017 0.070 0.070 0.127 
243 4.033 0.020 0.020 0.036 
244 4.050 0.020 0.020 0.036 
245 4.067 0.020 0.020 0.036 
246 4.083 0.020 0.020 0.036 
247 4.100 0.040 0.040 0.073 
248 4.117 0.020 0.020 0.036 
249 4.133 0.040 0.040 0.073 
250 4.150 0.020 0.020 0.036 
251 4.167 0.020 0.020 0.036 
252 4.183 0.020 0.020 0.036 
253 4.200 0.020 0.020 0.036 
254 4.217 0.040 0.040 0.073 
255 4.233 0.000 0.000 0.000 



GW51D RISING 

1og t (min) 
-2.00 	-1.00 	0.00 	1.00 

1.00 

0.67 

H/HO  

0.33 

2.00 	3.00 

-1.56 	-0.56 	0.44 	1.44 	2.44 	3.44 
log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha — -4.0 

SOLUTION  

Transmissivity — 1.913E-0002 sq ft/min 
Aquifer Thick. — 1.000E+0001 ft 
Hydraulic Cond.= 1.913E-0003 ft/min 
Storativity 	1.000E-0004 



Data for Slug Injection/Withdrawal Test 

Well Name: 	54DF 	Date of Test: 	9/91 
Aquifer Thiclmess (b): 	12.000 ft 
Change in Vol.of Water - 	0.022 cu ft 
Effective Radius of Well - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 	0.083 ft 

Entry 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  

Time(t) 
(min) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.350 
0.367 
0.383 
0.400 
0.417 
0.433 
0.450 
0.467 
0.483 
0.500 
0.517 
0.533 
0.550 
0.567 
0.583 
0.600 
0.617 
0.633 
0.650 
0.667 

Head 
(ft) 

0.000 
0.880 
0.560 
0.610 
0.400 
0.440 
0.350 
0.400 
0.210 
0.190 
0.190 
0.170 
0.140 
0.140 
0.140 
0.140 
0.120 
0.120 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.070 
0.070 
0.070 
0.070 
0.070 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.030 
0.030 
0.030 
0.030 

H 
(ft) 

0.880 
0.560 
0.610 
0.400 
0.440 
0.350 
0.400 
0.210 
0.190 
0.190 
0.170 
0.140 
0.140 
0.140 
0.140 
0.120 
0.120 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.070 
0.070 
0.070 
0.070 
0.070 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.030 
0.030 
0.030 
0.030 

H/HO 

1.000 
0.636 
0.693 
0.455 
0.500 
0.398 
0.455 
0.239 
0.216 
0.216 
0.193 
0.159 
0.159 
0.159 
0.159 
0.136 
0.136 
0.114 
0.114 
0.114 
0.114 
0.114 
0.114 
0.080 
0.080 
0.080 
0.080 
0.080 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.034 
0.034 
0.034 
0.034 



-2.00 

1.00 

+ 

+ 

0.67 

H/H0 

0.33 

0.00 t_ 
-0.74 

GW54D FALLING 

log t (min) 

	

-1.00 	0.00 	1.00 
	

2.00 	3.00 

0 

0 

+ 

0 

C D 

O 

+ 	
0.33 

0 m 
0 

MM 

m mm 
b 

	

i 	 ~®+ 

	

0.26 	1.26 	2.26 	3.26 	4.26 

log Tt/rc 2  

0.67 

H/H0 

o - Data 

+ - Type Curve 
Slug Test: alpha — -3.0 

SOLUTION 

Transmissivity ® 1.264E-0001 sq ft/min 
Aquifer Thick. — 1.200E+0001 ft 
Hydraulic Cond.— 1.053E-0002 ft/min 
Storativity 	— 1.000E-0003 



Data for Slug Znjection/Withdrawal Test 

We11 Name: 	54DR 	Date of Test: 	9/91 
Aquifer Thickness (b): 	12.000 ft 
Change in Vol.of Water 	s 	 0.022 cu ft 
Effective Radius of Well - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	c 	 0.083 ft 

Entry Time(t) Head H H/HO 
No. (min) (ft) (ft) 

1 0.000 0.000 
2 0.017 0.670 0.670 1.000 
3 0.033 0.700 0.700 1.045- 
4 0.050 0.510 0.510 0.761 
5 0.067 0.440 0.440 0.657 
6 0.083 0.390 0.390 0.582 
7 0.100 0.350 0.350 0.522 
8 0.117 0.330 0.330 0.493 
9 0.133 0.300 0.300 0.448 

10 0.150 0.280 0.280 0.418 
11 0.167 0.280 0.280 0.418 
12 0.183 0.260 0.260 0.388 
13 0.200 0.230 0.230 0.343 
14 0.217 0:230 0.230 0.343 
15 0.233 0.210 0.210 0.313 
16 0.250 0.210 0.210 0.313 
17 0.267 0.210 0.210 0.313 
18 0.283 0.190 0.190 0.284 
19 0.300 0.190 0.190 0.284 
20 0.317 0.190 0.190 0.284 
21 0.333 0.190 0.190 0.284 
22 0.350 0.160 0.160 0.239 
23 0.367 0.160 0:160 0.239 
24 0.383 0.160 0.160 0.239 
25 0.400 0.160 0.160 0.239 
26 0.417 0.160 0.160 0.239 
27 0.433 0.160 0.160 0.239 
28 0.450 0.160 0.160 0.239 
29 0.467 0.160 0.160 0.239 
30 0.483 0.160 0.160 0.239 
31 0.500 0.160 0.160 0.239 
32 0.517 0.140 0.140 0.209 
33 0.533 0.140 0.140 0.209 
34 0.550 0.140 0.140 0.209 
35 0.567 0.140 0.140 0.209 
36 0.583 0.140 0.140 0.209 
37 0.600 0.140 0.140 0.209 
38 0.617 0.140 0.140 0.209 
39 0.633 0.140 0.140 0.209 
40 0.650 0.140 0.140 0.209 
41 0.667 0.140 0.140 0.209 



42 0.683 0.140 0.140 0.209 

43 0.700 0.140 0.140 0.209 

44 0.717 0.140 0.140 0.209 

45 0.733 0.140 0.140 0.209 

46 0.750 0.140 0.140 0.209 

47 0.767 0.140 0.140 0.209 

48 0.783 0.120 0.120 0.179 

49 0.800 0.140 0.140 0.209 
50 0.817 0.140 0.140 0.209 

51 0.833 0.140 0.140 0.209 

52 0.850 0.140 0.140 0.209 

53 0.867 0.140 0.140 0.209 

54 0.883 0.140 0.140 0.209 

55 0.900 0.120 0.120 0.179 
56 0.917 0.120 0.120 0.179 

57 0.933 0.120 0.120 0.179 

58 0.950 0.120 0.120 0.179 

59 0.967 0.120 0.120 0.179 

60 0.983 0.120 0.120 0.179 

61 1.000 0.120 0.120 0.179 

62 1.017 0.120 0.120 0.179 

63 1.033 0.120 0.120 0.179 

64 1.050 0.120 0.120 0.179 
65 1.067 0.120 0.120 0.179 
66 1.083 0.120 0.120 0.179 
67 1.100 0.120 0.120 0.179 
68 1.117 0.120 0.120 0.179 
69 1.133 0.140 0.140 0.209 
70 1.150 0.120 0.120 0.179 
71 1.167 0.120 0.120 0.179 
72 1.183 0.120 0.120 0.179 
73 1.200 0.120 0.120 0.179 
74 1.217 0.120 0.120 0.179 
75 1.233 0.120 0.120 0.179 
76 1.250 0.120 0.120 0.179 
77 1.267 0.120 0.120 0.179 
78 1.283 0.120 0.120 0.179 
79 1.300 0.120 0.120 0.179 
80 1.317 0.120 0.120 0.179 
81 1.333 0.120 0.120 0.179 
82 1.350 0.120 0.120 0.179 
83 1.367 0.120 0.120 0.179 
84 1.383 0.120 0.120 0.179 
85 1.400 0.120 0.120 0.179 
86 1.417 0.090 0.090 0.134 



GW54D RISING 

log t (min) 
-2.00 	-1.00 	0.00 	1.00 	2.00 	3.00 

1.00 

0.67 

H/HO  

0.33 

+ 

+° 

° 	 0.67 

4 	 H/HO 0 
0 

0 
m 

0 

m® 	 0.33 
® 
® 

® o 
o® 

+ 
0 

+ 
+ 

+ 

-0.94 	0.06 	1.06 	2.06 	3.06 	4.06 
log Tt/r c 2  

o - Data 

+ - Type Curve 
Slug Test: alpha a -3.0 

SOLUTION  

Transmissivity = 7.973E-0002 sq ft/min 
Aquifer Thick. — 1.200E+0001 ft 
Hydraulic Cond.— 6.644E-0003 ft/min 
Storativity 	— 1.000E-0003 



Data for Slug Znjection/Withdrawal Test 

We11 Name: 	55DF 	Date of Test 
Aquifer Thickness (b): 	14.000 ft 
Change in Vol.of Water = 	0.009 cu ft 
Effective Radius of Well = 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 

9/91 

0.083 ft 

H/HO Entry 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41  

Time(t) 
(min) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.350 
0.367 
0.383 
0.400 
0.417 
0.433 
0.450 
0.467 
0.483 
0.500 
0.517 
0.533 
0.550 
0.567 
0.583 
0.600 
0.617 
0.633 
0.650 
0.667 

Head 
(ft) 

0.000 
0.410 
1.200 
1.380 
1.030 
0.570 
0.670 
0.600 
0.570 
0.500 
0.480 
0.430 
0.360 
0.360 
0.340 
0.270 
0.270 
0.250 
0.200 
0.200 
0.200 
0.180 
0.130 
0.160 
0.160 
0.110 
0.110 
0.110 
0.090 
0.110 
0.110 
0.060 
0.090 
0.090 
0.040 
0.060 
0.090 
0.040 
0.060 
0.060 
0.090 

H 
(ft) 

0.410 
1.200 
1.380 
1.030 
0.570 
0.670 
0.600 
0.570 
0.500 
0.480 
0.430 
0.360 
0.360 
0.340 
0.270 
0.270 
0.250 
0.200 
0.200 
0.200 
0.180 
0.130 
0.160 
0.160 
0.110 
0.110 
0.110 
0.090 
0.110 
0.110 
0.060 
0.090 
0.090 
0.040 
0.060 
0.090 
0.040 
0.060 
0.060 
0.090 

1.000 
2.927 
3.366 
2.512 
1.390 
1.634 
1.463 
1.390 
1.220 
1.171 
1.049 
0.878 
0.878 
0.829 
0.659 
0.659 
0.610 
0.488 
0.488 
0.488 
0.439 
0.317 
0.390 
0.390 
0.268 
0.268 
0.268 
0.220 
0.268 
0.268 
0.146 
0.220 
0.220 
0.098 
0.146 
0.220 
0.098 
0.146 
0.146 
0.220 



42 0.683 0.060 0.060 0.146 
43 0.700 0.060 0.060 0.146 
44 0.717 0.060 0.060 0.146 
45 0.733 0.020 0.020 0.049 
46 0.750 0.060 0.060 0.146 
47 0.767 0.060 0.060 0.146 
48 0.783 0.020 0.020 0.049 
49 0.800 0.060 0.060 0.146 
50 0.817 0.060 0.060 0.146 
51 0.833 0.020 0.020 0.049 
52 0.850 0.040 0.040 0.098 
53 0.867 0.060 0.060 0.146 
54 0.883 0.020 0.020 0.049 
55 0.900 0.040 0.040 0.098 
56 0.917 0.040 0.040 0.098 
57 0.933 0.020 0.020 0.049 
58 0.950 0.040 0.040 0.098 
59 0.967 0.040 0.040 0.098 
60 0.983 0.060 0.060 0.146 
61 1.000 0.040 0.040 0.098 
62 1.017 0.040 0.040 0.098 
63 1.033 0.060 0.060 0.146 
64 1.050 0.040 0.040 0.098 
65 1.067 0.040 0.040 0.098 
66 1.083 0.040 0.040 0.098 
67 1.100 0.040 0.040 0.098 
68 1.117 0.040 0.040 0.098 
69 1.133 0.040 0.040 0.098 
70 1.150 0.040 0.040 0.098 
71 1.167 0.040 0.040 0.098 
72 1.183 0.020 0.020 0.049 
73 1.200 0.040 0.040 0.098 
74 1.217 0.040 0.040 0.098 
75 1.233 0.020 0.020 	, 0.049 
76 1.250 0.040 0.040 0.098 
77 1.267 0.040 0.040 0.098 
78 1.283 0.020 0.020 0.049 
79 1.300 0.040 0.040 0.098 
80 1.317 0.040 0.040 0.098 
81 1.333 0.000 0.000 0.000 
82 1.350 0.040 0.040 0.098 
83 1.367 0.040 0.040 0.098 
84 1.383 0.020 0.020 0.049 
85 1.400 0.040 0.040 0.098 
86 1.417 0.040 0.040 0.098 
87 1.433 0.020 0.020 0.049 
88 1.450 0.040 0.040 0.098 
89 1.467 0.040 0.040 0.098 
90 1.483 0.020 0.020 0.049 
91 1.500 0.040 0.040 0.098 
92 1.517 0.040 0.040 0.098 
93 1.533 0.000 0.000 0.000 
94 1.550 0.040 0.040 0.098 
95 1.567 0.040 0.040 0.098 
96 1.583 0.040 0.040 0.098 
97 1.600 0.040 0.040 0.098 
98 1.617 0.040 0.040 0.098 
99 1.633 0.040 0.040 0.098 

100 1.650 0.040 0.040 0.098 
101 1.667 0.020 0.020 0.049 



GW55D FALLING 

log t (min) 
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-0.77 	0.23 	1.23 	2.23 	3.23 	4.23 
log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha --10.0 

SOLUTION  

Transmissivity 6 1.179E-0001 sq ft/min 
Aquifer Thick. — 1.400E+0001 ft 
Hydraulic Cond.— 8.424E-0003 ft/min 
Storativity 	m 1.000E-0010 

0.67 

H/HO  

0.33 

1 ~ 1 



Data for S1ug Injection/Withdrawal Test 

Well Name: 55DR Date of Test: 	9/91 
Aquifer Thickness (b): 14.000 ft 
Change in Vol.of Water - 	0.009 cu ft 
Effective Radius of Weli - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	c 0.083 ft 

Entry Time(t) Head H H/HO 
No. (min) (ft) (ft) 

1 0.000 0.000 
2 0.017 0.900 0.900 1.000 
3 0.033 0.830 0.830 0.922 
4 0.050 0.740 0.740 0.822 
5 0.067 0.620 0.620 0.689 
6 0.083 0.580 0.580 0.644 
7 0.100 0.490 0.490 0.544 
8 0.117 0.420 0.420 0.467 
9 0.133 0.390 0.390 0.433 

10 0.150 0.320 0.320 0.356 
11 0.167 0.300 0.300 0.333 
12 0.183 0.230 0.230 0.256 
13 0.200 0.180 0.180 0.200 
14 0.217 0.160 0.160 0.178 
15 0.233 0.120 0.120 0.133 
16 0.250 0.140 0.140 0.156 
17 0.267 0.090 0.090 0.100 
18 0.283 0.090 0.090 0.100 
19 0.300 0.050 0.050 0.056 
20 0.317 0.050 0.050 0.056 
21 0.333 0.020 0.020 0.022 
22 0.350 0.020 0.020 0.022 
23 0.367 -0.020 0.020 0.022 
24 0.383 0.000 0.000 0.000 



GW55D RISING 

log t (min) 

	

-1.00 	0.00 	1.00 	2.00 	3.00 
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0.62 	1.62 	2.62 	3.62 
	

4.62 
log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha --10.0 

SOLUTION 

Transmissivity - 2.845E-0001 sq ft/min 
Aquifer Thick. - 1.400E+0001 ft 
Hydraulic Cond.- 2.068E-0002 ft/min 
Storativity 	= 1.000E-0010 

-2.00 
1.00 

+ 
	0 

+ 
+ 

0.67 

H/HO  

0.33 

0.00 1— 
-0.38 

0.67 

H/HO  

CIMdS' 



Data for Slug Injection/Withdrawal Test 

Well Name: 	56DF 	Date of Test: 	9/91 
Aquifer Thickness (b): 	10.000 ft 
Change in Vol.of Water = 	0.022 cu ft 
Effective Radius of Well - 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 	0.083 ft 

Entry Time(t) Head 
No. (min) (ft) 

1 0.000 0.000 
2 0.017 0.970 
3 0.033 0.530 
4 0.050 0.190 
5 0.067 0.070 
6 0.083 0.100 
7 0.100 0.050 
8 0.117 0.000 

H 
(ft) 

0.970 
0.530 
0.190 
0.070 
0.100 
0.050 
0.000 

H/Ho 

1.000 
0.546 
0.196 
0.072 
0.103 
0.052 
0.000 



GW56D FALLING 

log t (min) 
-2.00 	-1.00 	0.00 	1.00 
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0.34 	1.34 	2.34 	3.34 	4.34 	5.34 

log Tt/rc 2  

o - Data 

+ - Type Curve 
Slug Test: alpha --10.0 

SOLUTION 

Transmissivity — 1.519E+0000 sq ft/min 
Aquifer Thick. — 1.000E+0001 ft 
Hydraulic Cond.— 1.519E-0001 ft/min 
Storativity 	— 1.000E-0010 



Data for Slug Injection/Withdrawal Test 

9/91 

0.083 ft 

H/HO 

Well Name: 	56DR 	Date of Test 
Aquifer Thickness (b): 	10.000 ft 
Change in Vo1.of Water = 	0.022 cu ft 
Effective Radius of We11 = 	0.083 ft 
Radius of Casing(rc) over Water Level Decline 	- 

Entry 
No. 

******** 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Time(t) 
(min) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 

Head 
(ft) 

0.000 
0.300 
0.230 
0.460 
0.620 
0.280 
0.140 
0.070 
0.090 
0.050 
0.020 
0.020 
0.050 
0.020 
0.000 

H 
(ft) 

************ 

0.300 
0.230 
0.460 
0.620 
0.280 
0.140 
0.070 
0.090 
0.050 
0.020 
0.020 
0.050 
0.020 
0.000 

1.000 
0.767 
1.533 
2.067 
0.933 
0:467 
0.233 
0.300 
0.167 
0.067 
0.067 
0.167 
0.067 
0.000 



GW56D RISING 

log t (min) 
-2.00 	-1.00 	0.00 	1.00 

1.00 

2.00 	3.00 

0.67 

H/Ho  

0.33 

1 11 

0 

+ 
+ 

0 

+ 

0.67 

+ 

H/HO  
+ 

+ 
0 

+ 

0.33 
s 

+ 
~ + 

0 0 

mo + 

+ 

-0.23 	0.77 	1.77 	2.77 	3.77 	4.77 
log Tt/rc2  

o - Data 

+ - Type Curve 
Slug Test: alpha m-10.0 

SOLUTION 

Transmissivity — 4.089E-0001 sq ft/min 
Aquifer Thick. — 1.000E+0001 ft 
Hydraulic Cond.— 4.089E-0002 ft/min 
Storativity 	c 1.000E-0010 



PUMPING TEST 
HYDRAULIC CONDUCTIVITY DATA 



GW-62BIR 
00 

T = 3.0245E-05 Ft 2/sec 
S = 0.2012 

j 
	 m 

OA 	
1 cio, 	100!0, 

T Jt m s e c 



1 -5 - FE, 

ri 

GW-62BR DRAWDOWN CURVE 

Timie (sec .'j 



Saved R®co 
Type: 2109-10 	Range: 0.00 - 23.60 

Time at Recorder: 01/21/93 15:32:39 
Signal process: Not Applicable 
Values being saved: 
Alarm status: Low alarm @ 0.09 is 

rder Status 	LUMMM ®ATA vww~
feet 	Recorzter : 
Last Update: 12/02/92 10:32:22 

averages 
OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:15 Amount of data recorded: 	00:11:30 
Storage Capacity: 6512 valu®s records: 1 day 03:08:00 

output compressed by a factor of 1 

Tim® Avg 

* 
~ 

~ 
~ 

~ 
~ 

~ 
* 

* 
* 

sr 
* 

* 
* 

* 
* 

~ 
* 

~ 
* 

* 
* 

* 
* 

* 

15:21:05 22.89 
15:21:20 22.79 
15:21:35 22.10 
15:21:50 21.32 
15:22:05 20.58 
15:22:20 19.86 
15:22:35 19.15 
15:22:50 18.43 
15:23:05 17.76 
15:23:20 17.12 
15:23:35 16.50 
15:23:50 15.90 
15:24:05 15.30 
15:24:20 14.70 
15:24:35 14.14 
15:24:50 13.61 
15:25:05 13.03 
15:25:20 12.46 
15:25:35 11.90 
15:25:50 11.35 
15:26:05 10.82 
15:26:20 10.29 
15:26:35 9.78 
15:26:50 9.30 
15:27:05 8.81 
15:27:20 8.33 
15:27:35 7.87 
15:27:50 7.43 
15:28•05 6.99 
15:28:20 6.57 
15:28:35 6.16 
15:28:50 5.77 
15•29:05 5.38 
15:29:20 4.98 
15:29:35 4.61 
15:29:50 4.27 
15:30:05 3.92 
15:30:20 3.58 
15:30:35 3.25 
15:30:50 2.95 
15:31:05 2.65 
15:31:20 2.40 
15:31:35 2.15 
15:31:50 1.94 
15:32:05 1.68 *  

* 
* 

* 
~ 

~ 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 
~ 

* 
* 



GW-62BRD RECOVERY CURVE 

0.. 
T i 

I 



Saved Reco rder Status 	
I MONITORiNG DATA  

Type: 2109-10 	Range: 0.00 - 23.60 feet 	Recorder ID: 0002 
Time at Recorder: 01/21/93 15:10:23 

	
Last Update: 12/02/92 10:32:22 

Signal process: Not Applicable 
Values being saved: 	 a®erages 
Alarm status: Low alarm @ 0.09 is OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:15 Amount of data recorded: 	01:33:15 
Storage Capacity: 6512 values records: 1 day 03:08:00 

Output compressed by a factor of 1 

Date 	Time Avg 

01/21/93 13:36:54 
01/21/93 13:37:09 
01/21/93 13:37:24 
01/21/93 13:37:39 
01/21/93 13:37:54 
01/21/93 13:38:09 
01/21/93 13:38:24 
01/21/93 13:38:39 
01/21/93 13:38•54 
01/21/93 13:39:09 

01/21/93 13:39:24 
01/21/93 13:39:39 
01/21/93 13:39:54 
01/21/93 13:40:09 
01/21/93 13:40:24 
01/21/93 13:40:39 
01/21/93 13:40:54 

01/21/93 13:41:09 
01/21/93 13:41:24 
01/21/93 13:41:39 
01/21/93 13:41:54 

01/21/93 13:42:09 
01/21/93 13:42:24 

01/21/93 13:42:39 
01/21/93 13:42:54 
01/21/93 13:43:09 
01/21/93 13:43:24 
01/21/93 13:43:39 
01/21/93 13:43:54 
01/21/93 13:44:09 
01/21/93 13:44:24 
01/21/93 13:44:39 

01/21/93 13:44:54 
01/21/93 13:45:09 

01/21/93 13:45:24 
01/21/93 13:45:39 
01/21/93 13:45:54 
01/21/93 13:46:09 

01/21/93 13:46:24 
01/21/93 13:46:39 
01/21/93 13:46:54 
01/21/93 13:47:09 

01/21/93 13:47:24 

01/21/93 13:47:39 
01/21/93 13:47:54 

01/21/93 13:48:09 

01/21/93 13:48:24  

22.72 
22.59 
22.03 
21.48 
20.99 

20.53 
20.07 
19.63 
19.19 
18.80 
18.36 
17.99 
17.65 
17.28 
16.93 
16.61 
16.26 

15.92 
15.62 
15.32 
15.02 

14.72 
14.46 

14.21 
13.98 
13.75 
13.54 
13.33 

13.13 
12.94 
12.78 

12.62 
12.48 

12.39 
12.13 
11.77 

11.37 
11.00 

10.66 
10.34 
10.01 
9.69 

9.39 

9.09 

8.81 

8.54 

8.28 

~ 

~ 

~ 

* 

~ 

~ 

~ 

~ 

* 

~ 

* 
~ 

* 
* 

~ 

* 
* 

* 
* 

* 
* 

* 
* 
~ 

* 

~ 

~ 

~ 

* 

~ 

~ 

~ 

* 

~ 

* 

* 

~ 

* 

* 

~ 

* 

~ 

* 

* 
* 



O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

01/21/93 
01/21/93 
O1/21/93 
O1/21/93 

01/21/93 
O1/21/93 

Ol/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
01/21/93 

O1/21/93 

O1/21/93 
01/21/93 

O1/21/93 

Ol/21/93 
O1/21/93 

13:48:39 
13:48:54 
13:49:09 
13:49:24 
13:49:39 
13:49:54 
13:50:09 
13:50:24 
13:50:39 
13:50:54 
13:51:09 
13:51:24 
13:51:39 
13:51:54 
13•52:09 
13:52:24 

13:52:39 
13:52:54 
13:53:09 
13:53:24 
13:53:39 
13:53:54 
13:54:09 
13:54:24 
13:54:39 
13:54:54 
13:55:09 
13:55:24 
13:55:39 
13:55:54 
13:56:09 
13:56:24 

13:56:39 
13:56:54 

13:57:09 
13:57:24 
13:57:39 
13:57:54 

13:58:09 
13:58:24 

13:58:39 
13:58:54 
13:59:09 
13:59:24 

13:59:39 
13:59:54 

14:00:09 
14:00:24 
14:00:39 
14:00:54 
14:01:09 

14:01:24 
14:01:39 
14:01:54 

14:02:09 

14:02:24 
14:02:39 

14:02:54 

14:03:09 

14:03:24 

8.03 
7.80 
7.57 

7.34 
7.13 
6.78 
6.44 
6.07 
5.74 
5.40 
5.08 
4.75 
4.45 
4.15 
3.90 

3.60 
3.35 

3.09 
2.84 
2.61 
2.38 
2.17 * 
2.24 * 
2.95 

3.21 
3.37 
3.53 
3.67 
3.83 
3.97 
4.13 

4.27 
4.41 
4.54 
4.71 

4.84 
4.98 
5.12 
5.24 

5.40 
5.56 
5.65 

5.79 
5.93 

6.07 
6.18 

6.32 
6.46 
6.60 
6.71 
6.83 
6.94 

7.11 
7.20 

7.31 

7.47 

7.61 
7.68 

7.80 

7.98 

* 
* 

* 
* 
~ 

* 
* 

* 
* 

* 
* 
* 

* 
* 

,r 
* 

* 
* 

* 
~ 

* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 

* 
* 
* 
* 

* 
* 

* 
* 
* 

* 

* 
* 

* 
* 



01/21/93 14:03:39 8.10 
01/21/93 14:03:54 8.17 
01/21/93 14:04:09 8.28 
01/21/93 14:04:24 8.40 

01/21/93 14:04:39 8.51 
01/21/93 14:04:54 8.65 
01/21/93 14:05:09 8.77 
01/21/93 14:05:24 8.88 
01/21/93 14:05:39 9.00 
01/21/93 14:05:54 9.11 
01/21/93 14:06:09 9.20 
01/21/93 14:06:24 9.32 
01/21/93 14:06:39 9.44 
01/21/93 14:06:54 9.55 
01/21/93 14:07:09 9.67 
01/21/93 14:07:24 9.76 
01/21/93 14:07:39 9.87 
01/21/93 14:07:54 9.99 
01/21/93 14:08:09 10.08 
01/21/93 14:08:24 10.20 
01/21/93 14:08:39 10.29 

01/21/93 14:08:54 10.40 
01/21/93 14:09:09 10.52 

01/21/93 14:09:24 10.61 
01/21/93 14:09:39 10.70 
01/21/93 14:09:54 10.80 
01/21/93 14:10:09 10.91 
01/21/93 14:10:24 11.00 
01/21/93 14:10:39 11.10 
01/21/93 14:10:54 11.19 
01/21/93 14:11:09 11.28 
01/21/93 14:11:24 11.40 
01/21/93 14:11:39 11.49 
01/21/93 14:11:54 11.58 
01/21/93 14:12:09 11.67 

01/21/93 14:12:24 11.77 
01/21/93 14:12:39 11.86 
01/21/93 14:12:54 11.95 
01/21/93 14:13:09 12.04 

01/21/93 14:13:24 12.13 
01/21/93 14:13:39 12.23 

01/21/93 14:13:54 12.32 
01/21/93 14:14:09 12.41 
01/21/93 14:14:24 12.50 

01/21/93 14:14:39 12.57 
01/21/93 14:14:54 12.67 
01/21/93 14:15:09 12.76 
01/21/93 14:15:24 12.85 
01/21/93 14:15:39 12.92 
01/21/93 14:15:54 13.01 
01/21/93 14:16:09 13.08 

01/21/93 14:16:24 13.17 
01/21/93 14:16:39 13.27 
01/21/93 14:16:54 13.36 

01/21/93 14:17:09 13.43 

01/21/93 14:17:24 13.52 

01/21/93 14:17:39 13.59 

01/21/93 14:17:54 13.66 
01/21/93 14:18:09 13.73 

01/21/93 14:18:24 13.82  

* 
* 

* 
t 
~ 

* 
~ 
* 

~ 
* 
* 
~ 

* 
~ 
* 

* 
* 
* 
* 

* 
~ 
~ 

* 
~ 
* 
~ 

* 
* 
~ 
* 
~ 

* 
* 
* 

* 
* 
* 
* 
* 

* 
* 
* 
~ 

* 
~ 
* 
~ 

* 
* 
* 
* 
~ 

* 
~ 
~ 
* 
* 

* 
* 
~ 



	

01/21/93 14:18:39 13.89 
	

t 

	

01/21/93 14:18:54 13.96 
	

* 

	

01/21/93 14:19:09 14.05 
	

* 

	

01/21/93 14:19:24 14.14 
	

* 

	

01/21/93 14:19:39 14.19 
	 ~ 

	

01/21/93 14:19:54 14.26 
	 ~ 

	

01/21/93 14:20:09 14.35 
	 ~ 

	

01/21/93 14:20:24 14.44 
	 * 

	

01/21/93 14:20:39 14.49 
	 * 

	

01/21/93 14:20:54 14.58 
	

~ 

	

01/21/93 14:21:09 14.65 
	 ~ 

	

01/21/93 14:21:24 14.72 
	

~ 

	

01/21/93 14:21:39 14.79 
	 ~ 

	

01/21/93 14:21:54 14.86 
	 ~ 

	

01/21/93 14:22:09 14.93 
	 ~ 

	

01/21/93 14:22:24 15.00 
	

~ 

	

01/21/93 14:22:39 15.06 
	

~ 

	

01/21/93 14:22:54 15.13 
	

~ 

	

01/21/93 14:23:09 15.20 
	

* 

	

01/21/93 14:23:24 15.27 
	

~ 

	

01/21/93 14:23:39 15.32 
	 ~ 

	

01/21/93 14:23:54 15.39 
	

~ 

	

01/21/93 14:24:09 15.46 
	

* 

	

01/21/93 14:24:24 15.53 
	

~ 

	

01/21/93 14:24:39 15.57 
	

* 

	

01/21/93 14:24:54 15.66 
	

* 

	

01/21/93 14:25:09 15.71 
	

* 

	

01/21/93 14:25:24 15.78 
	

* 

	

01/21/93 14:25:39 15.85 
	

* 

	

01/21/93 14:25:54 15.87 
	

* 

	

01/21/93 14:26:09 15.94 
	

* 

	

01/21/93 14:26:24 16.03 
	

* 

	

01/21/93 14:26:39 16.06 
	

* 

	

01/21/93 14:26:54 16.13 
	

* 

	

01/21/93 14:27:09 16.17 
	

~ 

	

01/21/93 14:27:24 16.29 
	

~ 

	

01/21/93 14:27:39 16.29 
	

* 

	

01/21/93 14:27:54 16.40 
	

* 

	

01/21/93 14:28:09 16.45 
	

* 

	

01/21/93 14:28:24 16.47 
	

~ 

	

01/21/93 14:28:39 16.52 
	

* 

	

01/21/93 14:28:54 16.59 
	

* 

	

01/21/93 14:29:09 16.63 
	

* 

	

01/21/93 14:29:24 16.68 
	

* 

	

01/21/93 14:29:39 16.79 
	

* 

	

01/21/93 14:29:54 16.84 
	

* 

	

01/21/93 14:30:09 16.89 
	

* 

	

01/21/93 14:30:24 16.96 
	

* 

	

01/21/93 14:30:39 16.96 
	

* 

	

01/21/93 14:30:54 17.05 
	

* 

	

01/21/93 14:31:09 17.07 
	

* 

	

01/21/93 14:31:24 17.16 
	

~ 

	

01/21/93 14:31:39 17.16 
	

* 

	

01/21/93 14:31:54 17.21 
	

* 

	

01/21/93 14:32:09 17.30 
	

* 

	

01/21/93 14:32:24 17.35 
	

~ 

	

01/21/93 14:32:39 17.42 
	

~ 

	

01/21/93 14:32:54 17.44 
	

~ 

	

01/21/93 14:33:09 17.46 
	

~ 

	

01/21/93 14:33:24 17.56 
	

rA 



01/21/93 14:33:39 17.56 
01/21/93 14:33:54 17.60 
01/21/93 14:34:09 17.65 
01/21/93 14:34:24 17.74 
01/21/93 14:34:39 17.74 
01/21/93 14:34:54 17.83 
01/21/93 14:35:09 17.88 
01/21/93 14:35:24 17.88 
01/21/93 14:35:39 17.93 
01/21/93 14:35:54 18.02 
01/21/93 14:36:09 18.02 
01/21/93 14:36:24 18.06 
01/21/93 14:36:39 18.16 
01/21/93 14:36:54 18.16 
01/21/93 14:37:09 18.23 
01/21/93 14:37:24 18.23 
01/21/93 14:37:39 18.27 
01/21/93 14:37:54 18.36 
01/21/93 14:38:09 18.39 
01/21/93 14:38:24 18.43 

01/21/93 14:38:39 18.43 
01/21/93 14:38:54 18.53 
01/21/93 14:39:09 18.53 
01/21/93 14:39:24 18.55 
01/21/93 14:39:39 18.59 
01/21/93 14:39:54 18.66 

01/21/93 14:40:09 18.71 
01/21/93 14:40:24 18.71 
01/21/93 14:40:39 18.73 
01/21/93 14:40:54 18.78 

01/21/93 14:41:09 18.85 
01/21/93 14:41:24 18.85 
01/21/93 14:41:39 18.89 
01/21/93 14:41:54 18.96 
01/21/93 14:42:09 18.99 
01/21/93 14:42:24 19.03 

01/21/93 14:42:39 19.06 
01/21/93 14:42:54 19.10 
01/21/93 14:43:09 19.15 
01/21/93 14:43:24 19.19 

01/21/93 14:43:39 19.17 
01/21/93 14:43:54 19.24 
01/21/93 14:44:09 19.29 
01/21/93 14:44:24 19.26 

01/21/93 14:44:39 19.31 
01/21/93 14:44:54 19.38 

01/21/93 14:45:09 19.40 
01/21/93 14:45:24 19.40 
01/21/93 14:45:39 19.47 
01/21/93 14:45:54 19.49 
01/21/93 14:46:09 19.52 
01/21/93 14:46:24 19.56 
01/21/93 14:46:39 19.56 
01/21/93 14:46:54 19.56 

01/21/93 14:47:09 19.61 

01/21/93 14:47:24 19.66 

01/21/93 14:47:39 19.70 
01/21/93 14:47:54 19.72 

01/21/93 14:48:09 19.70 

01/21/93 14:48:24 19.75 

* 
* 

~ 

* 

~ 

* 

~ 

~ 

~ 

* 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

,t 

~ 

~ 

~ 

* 

~ 

,t 
~ 

~ 

,t 
* 

* 

~ 

~ 

~ 

~ 

* 

* 

* 

~ 

* 

~ 

,t 
~ 

ar 

,r 

~ 

~ 

~ 

~ 

~ 

~ 

* 

tr 

~ 

~ 

* 

* 

* 

* 

* 



01/21/93 14:48:39 19.82 
01/21/93 14:48:54 19.84 
01/21/93 14:49:09 19.82 
01/21/93 14:49:24 19.86 
01/21/93 14:49:39 19.89 
01/21/93 14:49:54 19.91 
01/21/93 14:50:09 19.93 
01/21/93 14:50:24 20.00 
01/21/93 14:50:39 19.98 
01/21/93 14:50:54 20.00 
01/21/93 14:51:09 20.07 
01/21/93 14:51:24 20.12 
01/21/93 14:51:39 20.09 
01/21/93 14:51:54 20.12 
01/21/93 14:52:09 20.19 
01/21/93 14:52:24 20.16 
01/21/93 14:52:39 20.19 

01/21/93 14:52:54 20.21 
01/21/93 14:53:09 20.28 
01/21/93 14:53:24 20.30 
01/21/93 14:53:39 20.32 
01/21/93 14:53:54 20.30 
01/21/93 14:54:09 20.32 
01/21/93 14:54:24 20.39 
01/21/93 14:54:39 20.37 
01/21/93 14:54:54 20.39 
01/21/93 14:55:09 20.44 
01/21/93 14:55:24 20.49 
01/21/93 14:55:39 20.44 

01/21/93 14:55:54 20.51 
01/21/93 14:56:09 20.49 
01/21/93 14:56:24 20.51 
01/21/93 14:56:39 20.58 
01/21/93 14:56:54 20.56 
01/21/93 14:57:09 20.62 

01/21/93 14:57:24 20.65 
01/21/93 14:57:39 20.62 
01/21/93 14:57:54 20.67 
01/21/93 14:58:09 20.69 
01/21/93 14:58:24 20.72 
01/21/93 14:58:39 20.72 

01/21/93 14:58:54 20.72 
01/21/93 14:59:09 20.74 
01/21/93 14:59:24 20.76 
01/21/93 14:59:39 20.81 

01/21/93 14:59:54 20.81 
01/21/93 15:00:09 20.83 

01/21/93 15:00:24 20.86 
01/21/93 15:00:39 20.88 
01/21/93 15:00:54 20.88 
01/21/93 15:01:09 20.90 

01/21/93 15:01:24 20.92 
01/21/93 15:01:39 20.95 
01/21/93 15:01:54 20.95 

01/21/93 15:02:09 20.97 

01/21/93 15:02:24 20.99 

01/21/93 15:02:39 21.02 

01/21/93 15:02:54 21.04 

01/21/93 15:03:09 21.04 

01/21/93 15:03:24 21.06 
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01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
Ol/21/93 
01/21/93 
O1/21/93 

15:03:39 

15:03:54 
15:04:09 
15:04:24 
15:04:39 
15:04:54 
15:05:09 
15:05:24 
15:05:39 
15:05:54 
15:06:09 
15:06:24 
15:06:39 
15:06:54 
15:07:09 
15:07:24 
15:07:39 

15:07:54 
15:08:09 
15:08:24 
15:08:39 
15:08:54 
15:09:09 
15:09:24 
15:09:39 

21.06 

21.09 
21.11 
21.11 
21.13 
21.16 
21.16 
21.18 
21.18 
21.20 
21.22 
21.22 
21.25 
21.25 
21.27 
21.29 
21.29 
21.32 
21.32 
21.32 

21.34 
21.36 
21.36 
21.41 
21.41 

~ 

~ 



GW-62BR RECOVERY CURVE 

°~ A 

L  Z 

FT, 



Saved Reco rder Status 	MONITORING DATA 

Type: 2109-10 	Range: 0.00 - 23.60 feet 	Recorder ID: 0002 
Time at Recorder: 01/21/93 18:48:42 

	
Last Update: 12/02/92 10:32:22 

Signal process: Not Applicable 
Values being saved: 	 averag®s 
Alarm status: Low alarm @ 0.09 is OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:15 Amount of data recorded: 	03:15:15 
Storage Capacity: 6512 values records: 1 day 03:08:00 

Output compressed by a factor of 1 

Date 	Time Avg 

01/21/93 15:33:14 0.81 * 
01/21/93 15:33:29 0.74 * 
01/21/93 15:33:44 1.41 * 
01/21/93 15:33:59 1.75 * 
01/21/93 15:34:14 1.85 * 
01/21/93 15:34:29 1.94 * 
01/21/93 15:34:44 1.98 * 
01/21/93 15:34:59 2.08 * 
01/21/93 15:35:14 2.15 * 
01/21/93 15:35:29 2.21 * 
01/21/93 15:35:44 2.28 * 
01/21/93 15:35:59 2.33 * 
01/21/93 15:36:14 2.38 * 
01/21/93 15:36:29 2.47 * 
01/21/93 15:36:44 2.56 * 
01/21/93 15:36:59 2.65 * 
01/21/93 15:37:14 2.70 * 
01/21/93 15:37:29 2.77 * 
01/21/93 15:37:44 2.84 * 
01/21/93 15:37:59 2.91 * 
01/21/93 15:38:14 3.00 
01/21/93 15:38:29 3.05 
01/21/93 15:38:44 3.11 
01/21/93 15:38:59 3.16 
01/21/93 15:39:14 3.21 
01/21/93 15:39:29 3.28 
01/21/93 15:39:44 3.35 
01/21/93 15:39:59 3.46 
01/21/93 15:40:14 3.48 
01/21/93 15:40:29 3.55 
01/21/93 15:40:44 3.62 
01/21/93 15:40:59 3.69 
01/21/93 15:41:14 3.76 
01/21/93 15:41:29 3.83 
01/21/93 15:41:44 3.90 
01/21/93 15:41:59 3.97 
01/21/93 15:42:14 4.04 
01/21/93 15:42:29 4.11 
01/21/93 15:42:44 4.15 
01/21/93 15:42:59 4.22 
01/21/93 15:43:14 4.29 
01/21/93 15:43:29 4.36 
01/21/93 15:43:44 4.43 
01/21/93 15:43:59 4.50 
01/21/93 15:44:14 4.54 
01/21/93 15:44:29 4.59 
01/21/93 15:44:44 4.64 
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* 
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01/21/93 15:44:59 
01/21/93 15:45:14 
01/21/93 15:45:29 
01/21/93 15:45:44 
01/21/93 15:45:59 
01/21/93 15:46:14 
01/21/93 15:46:29 
01/21/93 15:46:44 
01/21/93 15t46:59 
01/21/93 15:47:14 
01/21/93 15:47:29 
01/21/93 15:47:44 
01/21/93 15:47:59 
01/21/93 15:48:14 
01/21/93 15:48:29 
01/21/93 15:48:44 

01/21/93 15:48:59 
01/21/93 15:49:14 

01/21/93 15:49:29 
01/21/93 15:49:44 
01/21/93 15:49:59 
01/21/93 15:50:14 
01/21/93 15:50:29 
01/21/93 15:50:44 
01/21/93 15:50:59 
01/21/93 15:51:14 
01/21/93 15:51:29 
01/21/93 15:51:44 

01/21/93 15:51:59 
01/21/93 15:52:14 
01/21/93 15:52:29 
01/21/93 15:52:44 
01/21/93 15:52:59 
01/21/93 15:53:14 
01/21/93 15:53:29 
01/21/93 15:53:44 
01/21/93 15:53:59 
01/21/93 15:54:14 
01/21/93 15:54:29 

01/21/93 15:54:44 
01/21/93 15:54:59 

01/21/93 15:55:14 
01/21/93 15:55:29 
01/21/93 15:55:44 

01/21/93 15:55:59 
01/21/93 15:56:14 
01/21/93 15:56:29 
01/21/93 15:56:44 

01/21/93 15:56:59 
01/21/93 15:57:14 
01/21/93 15:57:29 
01/21/93 15:57:44 
01/21/93 15:57:59 
01/21/93 15:58:14 

01/21/93 15:58:29 

01/21/93 15:58:44 

01/21/93 15:58:59 

01/21/93 15:59:14 

01/21/93 15:59:29 

01/21/93 15:59:44 

4.71 

4.75 
4.82 
4.89 
4.96 
5.03 
5.08 
5.14 
5.21 
5.26 
5.33 
5.38 
5.44 
5.51 
5.56 
5.63 
5.68 

5.77 
5.79 

5.86 
5.93 
6.02 
6.04 
6.09 
6.16 
6.21 
6.28 
6.32 

6.44 
6.44 
6.55 
6.55 
6.62 
6.71 
6.78 
6.83 
6.87 
6.90 

6.97 
7.01 

7.06 
7.13 
7.17 

7.24 

7.29 
7.34 
7.38 

7.45 
7.50 
7.54 
7.61 
7.66 
7.71 

7.77 
7.82 

7.87 

7.91 

7.98 
8.03 

8.07 
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01/21/93 15:59:59 8.12 
01/21/93 16:00:14 8.19 
01/21/93 16:00:29 8.24 
01/21/93 16:00:44 8.28 
01/21/93 16:00:59 8.33 
01/21/93 16:01:14 8.40 
01/21/93 16:01:29 8.44 
01/21/93 16:01:44 8.49 
01/21/93 16:01:59 8.54 
01/21/93 16:02:14 8.58 
01/21/93 16:02:29 8.63 
01/21/93 16:02:44 8.70 
01/21/93 16:02:59 8.74 
01/21/93 16:03:14 8.79 
01/21/93 16:03:29 8.84 
01/21/93 16:03:44 8.88 
01/21/93 16:03:59 8.95 
01/21/93 16:04:14 8.97 
01/21/93 16:04:29 9.04 
01/21/93 16:04:44 9.09 
01/21/93 16:04:59 9.14 
01/21/93 16:05:14 9.18 
01/21/93 16:05:29 9.23 
01/21/93 16:05:44 9.27 
01/21/93 16:05:59 9.32 
01/21/93 16:06:14 9.37 
01/21/93 16:06:29 9.41 
01/21/93 16:06:44 9.46 

01/21/93 16:06:59 9.50 
01/21/93 16:07:14 9.57 
01/21/93 16:07:29 9.62 
01/21/93 16:07:44 .9.64 
01/21/93 16:07:59 9.69 
01/21/93 16:08:14 9.76 
01/21/93 16:08:29 9.78 
01/21/93 16:08:44 9.85 
01/21/93 16:08:59 9.90 

01/21/93 16:09:14 9.94 
01/21/93 16:09:29 9.99 

01/21/93 16:09:44 10.04 
01/21/93 16:09:59 10.08 
01/21/93 16:10:14 10.13 

01/21/93 16:10:29 10.15 
01/21/93 16:10:44 10.20 

01/21/93 16:10:59 10.24 
01/21/93 16:11:14 10.31 

01/21/93 16:11:29 10.34 
01/21/93 16:11:44 10.40 

01/21/93 16:11:59 10.43 
01/21/93 16:12:14 10.47 

01/21/93 16:12:29 10.52 
01/21/93 16:12:44 10.57 
01/21/93 16:12:59 10.61 
01/21/93 16:13:14 10.66 

01/21/93 16:13:29 10.70 

01/21/93 16:13:44 10.73 
01/21/93 16:13:59 10.77 

01/21/93 16:14:14 10.82 

01/21/93 16:14:29 10.87 

01/21/93 16:14:44 10.91 
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01/21/93 16:14:59 10.96 
01/21/93 16:15:14 11.00 
01/21/93 16:15:29 11.03 
01/21/93 16:15:44 11.07 
01/21/93 16:15:59 11.12 
01/21/93 16:16:14 11.17 
01/21/93 16:16:29 11.21 
01/21/93 16:16:44 11.26 
01/21/93 16:16:59 11.28 
01/21/93 16:17:14 11.35 
01/21/93 16:17:29 11.37 
01/21/93 16:17:44 11.42 
01/21/93 16:17:59 11.47 
01/21/93 16:18:14 11.49 
01/21/93 16:18:29 11.53 
01/21/93 16:18:44 11.58 
01/21/93 16:18:59 11.63 
01/21/93 16:19:14 11.67 

01/21/93 16:19:29 11.70 
01/21/93 16:19:44 11.74 
01/21/93 16:19:59 11.79 
01/21/93 16:20:14 11.83 
01/21/93 16:20:29 11.88 

01/21/93 16:20:44 11.90 
01/21/93 16:20:59 11.95 
01/21/93 16:21:14 12.00 
01/21/93 16:21:29 12.02 
01/21/93 16:21:44 12.07 
01/21/93 16:21:59 12.11 
01/21/93 16:22:14 12.16 
01/21/93 16:22:29 12.18 
01/21/93 16:22:44 12.23 
01/21/93 16:22:59 12.27 
01/21/93 16:23:14 12.30 
01/21/93 16:23:29 12.34 
01/21/93 16:23:44 12.39 
01/21/93 16:23:59 12.41 
01/21/93 16:24:14 12.46 

01/21/93 16:24:29 12.50 
01/21/93 16:24:44 12.53 
01/21/93 16:24:59 12.57 

01/21/93 16:25:14 12.60 
01/21/93 16:25:29 12.64 
01/21/93 16:25:44 12.69 
01/21/93 16:25:59 12.71 
01/21/93 16:26:14 12.76 

01/21/93 16:26:29 12.78 
01/21/93 16:26:44 12.83 

01/21/93 16:26:59 12.87 
01/21/93 16:27:14 12.90 
01/21/93 16:27:29 12.94 

01/21/93 16:27:44 12.97 
01/21/93 16:27:59 13.01 
01/21/93 16:28:14 13.03 

01/21/93 16:28:29 13.08 

01/21/93 16:28:44 13.10 

01/21/93 16:28:59 13.15 
01/21/93 16:29:14 13.20 

01/21/93 16:29:29 13.22 

01/21/93 16:29:44 13.27 
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01/21/93 16:29:59 13.29 
01/21/93 16:30:14 13.33 
01/21/93 16:30:29 13.38 
01/21/93 16:30:44 13.40 
01/21/93 16:30:59 13.45 
01/21/93 16:31:14 13.47 
01/21/93 16:31:29 13.52 
01/21/93 16:31:44 13.54 
01/21/93 16:31:59 13.57 
01/21/93 16:32:14 13.61 
01/21/93 16:32:29 13.66 
01/21/93 16:32:44 13.68 
01/21/93 16:32:59 13.70 
01/21/93 16:33:14 13.75 
01/21/93 16:33:29 13.77 
01/21/93 16:33:44 13.82 
01/21/93 16:33:59 13.84 

01/21/93 16:34:14 13.87 
01/21/93 16:34:29 13.91 
01/21/93 16:34:44 13.96 
01/21/93 16:34:59 13.98 
01/21/93 16:35:14 14.03 
01/21/93 16:35:29 14.05 
01/21/93 16:35:44 14.07 
01/21/93 16:35:59 14.12 
01/21/93 16:36:14 14.14 
01/21/93 16:36:29 14.16 
01/21/93 16:36:44 14.21 
01/21/93 16:36:59 14.23. 
01/21/93 16:37:14 14.28 
01/21/93 16:37:29 14.30 
01/21/93 16:37:44 14.35 
01/21/93 16:37:59 14.37 

01/21/93 16:38:14 14.40 
01/21/93 16:38:29 14.42 
01/21/93 16:38:44 14.46 
01/21/93 16:38:59 14.49 
01/21/93 16:39:14 14.53 

01/21/93 16:39:29 14.56 
01/21/93 16:39:44 14.60 
01/21/93 16:39:59 14.63 
01/21/93 16:40:14 14.65 

01/21/93 16:40:29 14.70 
01/21/93 16:40:44 14.70 

01/21/93 16:40:59 14.76 
01/21/93 16:41:14 14.76 
01/21/93 16:41:29 14.81 
01/21/93 16:41:44 14.83 
01/21/93 16:41:59 14.86 

01/21/93 16:42:14 14.90 
01/21/93 16:42:29 14.93 
01/21/93 16:42:44 14.95 
01/21/93 16:42:59 14.97 
01/21/93 16:43:14 15.00 

01/21/93 16:43:29 15.04 

01/21/93 16:43:44 15.06 

01/21/93 16:43:59 15.09 

01/21/93 16:44:14 15.13 

01/21/93 16:44:29 15.16 
01/21/93 16:44:44 15.18 
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O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
Ol/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 

O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

16:44:59 

16:45:14 
16:45:29 
16:45:44 
16:45:59 
16:46:14 
16:46:29 
16:46:44 
16:46:59 
16:47:14 
16:47:29 
16:47:44 

16:47:59 
16:48:14 
16:48:29 

16:48:44 
16:48:59 
16:49:14 
16:49:29 
16:49:44 
16:49:59 
16:50:14 
16:50:29 
16:50:44 

16:50:59 
16:51:14 
16:51:29 
16:51:44 
16:51:59 
16:52:14 
16:52:29 
16:52:44 
16:52:59 
16•53:14 
16:53:29 
16:53:44 
16:53:59 
16:54:14 
16:54:29 

16:54:44 
16:54:59 

16:55:14 

16:55:29 
16:55:44 

16:55:59 
16:56:14 
16:56•29 
16:56:44 
16:56:59 
16:57:14 
16:57:29 

16:57:44 
16:57:59 
16:58:14 

16:58:29 

16:58:44 

16:58:59 

16:59:14 

16:59:29 

16:59:44 

15.2C 
15.23 
15.27 
15.30 
15.32 
15.36 
15.39 
15.41 
15.43 
15.46 
15.50 
15.53 
15.57 
15.60 

15.62 
15.64 
15.66 
15.69 
15.73 
15.76 
15.78 
15.80 
15.83 
15.87 

15.90 
15.92 
15.94 
15.96 
15.99 
16.01 
16.03 
16.06 
16.10 
16.13 
16.15 
16.17 
16.20 
16.24 

16.24 
16.29 

16.31 
16.33 

16.36 
16.38 

16.40 

16.43 
16.45 
16.50 
16.52 
16.54 

16.54 
16.56 
16.61 

16.61 

16.63 

16.68 

16.70 

16.73 

16.75 

16.77 
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01/21/93 16:59:59 16.79 * 
01/21/93 17:00:14 16.82 * 
01/21/93 17:00:29 16.84 * 
01/21/93 17:00:44 16.86 * 
01/21/93 17:00:59 16.89 * 
01/21/93 17:01:14 16.91 * 
01/21/93 17:01:29 16.93 * 
01/21/93 17:01:44 16.96 * 
01/21/93 17:01:59 16.98 * 
01/21/93 17:02:14 17.00 * 
01/21/93 17:02:29 17.03 * 
01/21/93 17:02:44 17.05 * 
01/21/93 17:02:59 17.07 * 
01/21/93 17:03:14 17.09 * 
01/21/93 17:03:29 17.12 * 
01/21/93 17:03:44 17.14 * 
01/21/93 17:03:59 17.16 * 
01/21/93 17:04:14 17.19 * 
01/21/93 17:04:29 17.21 * 
01/21/93 17:04:44 17.23 * 
01/21/93 17:04:59 17.26 * 
01/21/93 17:05:14 17.28 * 
01/21/93 17:05:29 17.30 * 
01/21/93 17:05:44 17.33 * 
01/21/93 17:05:59 17.35 * 
01/21/93 17:06:14 17.35 * 
01/21/93 17:06:29 17.37 * 
01/21/93 17:06:44 17.39 * 
01/21/93 17:06:59 17.42 * 
01/21/93 17:07:14 17.44 * 
01/21/93 17:07:29 17.46 * 
01/21/93 17:07:44 17.49 * 
01/21/93 17:07:59 17.51 * 
01/21/93 17:08:14 17.53 * 
01/21/93 17:08:29 17.53 * 
01/21/93 17:08:44 17.56 * 
01/21/93 17:08:59 17.58 * 
01/21/93 17:09:14 17.60 * 
01/21/93 17:09:29 17.63 * 
01/21/93 17:09:44 17.65 * 
01/21/93 17:09:59 17.67 * 
01/21/93 17:10:14 17.72 * 
01/21/93 17:10:29 17.72 * 
01/21/93 17:10:44 17.74 * 
01/21/93 17:10:59 17.76 * 
01/21/93 17:11:14 17.76 * 
01/21/93 17:11:29 17.81 * 
01/21/93 17:11:44 17.81 * 
01/21/93 17:11:59 17.83 * 
01/21/93 17:12:14 17.86 * 
01/21/93 17:12:29 17.88 * 
01/21/93 17:12:44 17.90 * 
01/21/93 17:12:59 17.93 * 
01/21/93 17:13:14 17.95 * 
01/21/93 17:13:29 17.97 * 
01/21/93 17:13:44 17.99 * 
01/21/93 17:13:59 17.99 * 
01/21/93 17:14:14 18.02 * 
01/21/93 17:14:29 18.04 * 
01/21/93 17:14:44 18.04 * 



01/21/93 17:14:59 18.06 
01/21/93 17:15:14 18.11 
01/21/93 17:15:29 18.13 
01/21/93 17:15:44 18.16 
01/21/93 17:15:59 18.13 
01/21/93 17:16:14 18.18 
01/21/93 17:16:29 18.20 
01/21/93 17:16:44 18.18 
01/21/93 17:16:59 18.20 
01/21/93 17:17:14 18.27 
01/21/93 17:17:29 18.27 
01/21/93 17:17:44 18.25 
01/21/93 17:17:59 18.32 
01/21/93 17:18:14 18.27 
01/21/93 17:18:29 18.29 

01/21/93 17:18:44 18.36 
01/21/93 17:18:59 18.39 
01/21/93 17:19:14 18.34 

01/21/93 17:19:29 18.41 
01/21/93 17:19:44 18.46 
01/21/93 17:19:59 18.41 
01/21/93 17:20:14 18.41 
01/21/93 17:20:29 18.48 
01/21/93 17:20:44 18.46 
01/21/93 17:20:59 18.53 
01/21/93 17:21:14 18.48 
01/21/93 17:21:29 18.50 
01/21/93 17:21:44 18.57 
01/21/93 17:21:59 18.55 

01/21/93 17:22:14 18.62 
01/21/93 17:22:29 18.62 
01/21/93 17:22:44 18.64 
01/21/93 17:22:59 18.66 
01/21/93 17:23:14 18.62 
01/21/93 17:23:29 18.69 

01/21/93 17:23:44 18.66 
01/21/93 17:23:59 18.73 
01/21/93 17:24:14 18.73 
01/21/93 17:24:29 18.76 
01/21/93 17:24:44 18.73 

01/21/93 17:24:59 18.73 
01/21/93 17:25:14 18.76 
01/21/93 17:25:29 18.83 
01/21/93 17:25:44 18.78 

01/21/93 17:25:59 18.85 
01/21/93 17:26:14 18.87 

01/21/93 17:26:29 18.89 
01/21/93 17:26:44 18.85 
01/21/93 17:26:59 18.87 

01/21/93 17:27:14 18.94 
01/21/93 17:27:29 18.94 

01/21/93 17:27:44 18.96 
01/21/93 17:27:59 18.92 
01/21/93 17:28:14 18.94 

01/21/93 17:28:29 19.01 

01/21/93 17:28:44 18.96 

01/21/93 17:28:59 19.03 
01/21/93 17:29:14 19.06 

01/21/93 17:29:29 19.01 

01/21/93 17:29:44 19.08 

~ 

~ 

* 

* 

* 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
~ 
~ 
* 

~ 
* 
~ 
~ 
~ 
~ 
~ 
* 
* 
* 
* 
~ 
* 
~ 
~ 
~ 
~ 
* 
~ 
~ 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
~ 
~ 
* 
* 
* 
* 
* 
* 
* 
~ 
* 



	

01/21/93 17:29:59 19.06 
	

~ 

	

01/21/93 17:30:14 19.06 
	 sr 

	

01/21/93 17:30:29 19.13 
	

~ 

	

01/21/93 17:30:44 19.13 
	

~ 

	

01/21/93 17:30:59 19.15 
	

~ 

	

01/21/93 17:31:14 19.13 
	

~ 

	

01/21/93 17:31:29 19.17 
	

~ 

	

01/21/93 17:31:44 19.15 
	

~ 

	

01/21/93 17:31:59 19.19 
	

~ 

	

01/21/93 17:32:14 19.22 
	

~ 

	

01/21/93 17:32:29 19.22 
	

~ 

	

01/21/93 17:32:44 19.24 
	

~ 

	

01/21/93 17:32:59 19.26 
	 ,a 

	

01/21/93 17:33:14 19.29 
	

~ 

	

01/21/93 17:33:29 19.29 
	

~ 

	

01/21/93 17:33:44 19.31 
	

~ 

	

01/21/93 17:33:59 19.33 
	

~ 

	

01/21/93 17:34:14 19.33 
	

* 

	

01/21/93 17:34:29 19.36 
	

~ 

	

01/21/93 17:34:44 19.38 
	

~ 

	

01/21/93 17:34:59 19.38 
	

~ 

	

01/21/93 17:35:14 19.40 
	

~ 

	

01/21/93 17:35:29 19.40 
	

~ 

	

01/21/93 17:35:44 19.42 
	

* 

	

01/21/93 17:35:59 19.45 
	

~ 

	

01/21/93 17:36:14 19.45 
	

~ 

	

01/21/93 17:36:29 19.47 
	

t 

	

01/21/93 17:36:44 19.47 
	

* 

	

01/21/93 17:36:59 19.49 
	

~ 

01/21/93 17:37:14 19.52 
01/21/93 17:37:29 19.52 
01/21/93 17:37:44 19.52 
01/21/93 17:37:59 19.54 
01/21/93 17:38:14 19.56 
01/21/93 17:38:29 19.56 

01/21/93 17:38:44 19.59 
01/21/93 17:38:59 19.59 

01/21/93 17:39:14 19.61 
01/21/93 17:39:29 19.63 
01/21/93 17:39:44 19.63 
01/21/93 17:39:59 19.66 

01/21/93 17:40:14 19.66 
01/21/93 17:40:29 19.68 

01/21/93 17:40:44 19.68 
01/21/93 17:40:59 19.70 
01/21/93 17:41:14 19.70 

01/21/93 17:41:29 19.72 
01/21/93 17:41:44 19.72 

01/21/93 17:41:59 19.75 
01/21/93 17:42:14 19.75 
01/21/93 17:42:29 19.77 

01/21/93 17:42:44.19.79 
01/21/93 17:42:59 19.79 
01/21/93 17:43:14 19.82 

01/21/93 17:43:29 19.82 

01/21/93 17:43:44 19.84 
01/21/93 17:43:59 19.84 

01/21/93 17:44:14 19.86 

01/21/93 17:44:29 19.86 

01/21/93 17:44:44 19.89 



01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

17:44:59 
17:45:14 
17:45:29 
17:45:44 
17:45:59 
17:46:14 
17:46:29 
17:46:44 
17:46:59 
17:47:14 
17:47:29 
17:47:44 
17:47:59 
17:48:14 
17:48:29 
17:48:44 
17:48:59 
17:49:14 
17:49:29 
17:49:44 
17:49:59 
17:50:14 
17:50:29 
17:50:44 
17:50:59 
17:51:14 
17:51:29 
17:51:44 
17:51:59 
17:52:14 
17:52:29 
17:52:44 
17:52:59 
17:53:14 
17:53:29 
17:53:44 
17:53:59 
17:54:14 
17:54:29 
17:54:44 
17:54:59 
17:55:14 
17:55:29 
17:55:44 
17:55:59 
17:56:14 
17:56:29 
17:56:44 
17:56:59 
17:57:14 
17:57:29 
17:57:44 
17:57:59 
17:58:14 
17:58:29 
17:58:44 
17:58:59 
17:59:14 
17:59:29 
17:59:44 

19.91 
19.91 
19.93 
19.93 
19.93 
19.96 
19.98 
19.98 
19.98 
20.00 
20.00 
20.02 
20.05 
20.05 
20.05 
20.07 
20.09 
20.09 
20.12 
20.12 
20.14 
20.12 
20.14 
20.14 
20.16 
20.16 
20.19 
20.19 
20.21 
20.21 
20.23 
20.23 
20.26 
20.26 
20.26 
20.28 
20.30 
20.30 
20.32 
20.32 
20.32 
20.35 
20.37 
20.35 
20.37 
20.39 
20.39 
20.39 
20.42 
20.42 
20.44 
20.44 
20.44 
20.46 
20.46 
20.49 
20.49 
20.49 
20.51 
20.51 



01/21/93 17:59:59 20.53 
01/21/93 18:00:14 20.53 
01/21/93 18:00:29 20.56 
01/21/93 18:00:44 20.56 
01/21/93 18:00:59 20.58 
01/21/93 18:01:14 20.56 
01/21/93 18:01:29 20.56 
01/21/93 18:01:44 20.58 
01/21/93 18:01:59 20.58 
01/21/93 18:02:14 20.58 
01/21/93 18:02:29 20.60 
01/21/93 18:02:44 20.60 
01/21/93 18:02:59 20.62 
01/21/93 18:03:14 20.62 
01/21/93 18:03:29 20.65 
01/21/93 18:03:44 20.65 
01/21/93 18:03:59 20.65 
01/21/93 18:04:14 20.65 
01/21/93 18:04:29 20.67 
01/21/93 18:04:44 20.67 
01/21/93 18:04:59 20.69 
01/21/93 18:05:14 20.69 
01/21/93 18:05:29 20.69 
01/21/93 18:05:44 20.69 
01/21/93 18:05:59 20.72 
01/21/93 18:06:14 20.72 
01/21/93 18:06:29 20.74 
01/21/93 18:06:44 20.74 
01/21/93 18:06:59 20.74 
01/21/93 18:07:14 20.76 
01/21/93 18:07:29 20.76 
01/21/93 18:07:44 20.79 
01/21/93 18:07:59 20.79 
01/21/93 18:08:14 20.79 
01/21/93 18:08:29 20.81 
01/21/93 18:08:44 20.81 
01/21/93 18:08:59 20.81 
01/21/93 18:09:14 20.83 
01/21/93 18:09:29 20.83 
01/21/93 18:09:44 20.83 
01/21/93 18:09:59 20.86 
01/21/93 18:10:14 20.86 
01/21/93 18:10:29 20.86 
01/21/93 18:10:44 20.88 
01/21/93 18:10:59 20.88 
01/21/93 18:11:14 20.88 
01/21/93 18:11:29 20.90 
01/21/93 18:11:44 20.90 
01/21/93 18:11:59 20.90 
01/21/93 18:12:14 20.90 
01/21/93 18:12:29 20.92 
01/21/93 18:12:44 20.92 
01/21/93 18:12:59 20.92 
01/21/93 18:13:14 20.95 
01/21/93 18:13:29 20.95 
01/21/93 18:13:44 20.95 
01/21/93 18:13:59 20.95 
01/21/93 18:14:14 20.97 
01/21/93 18:14:29 20.97 
01/21/93 18:14:44 20.97 



01/21/93 18:14:59 20.99 
01/21/93 18:15:14 20.99 R 

01/21/93 18:15:29 21.02 * 
01/21/93 18:15:44 21.04 
01/21/93 18:15:59 21.02 
01/21/93 18:16:14 21.04 * 
01/21/93 18:16:29 21.04 
01/21/93 18:16:44 21.04 
01/21/93 18:16:59 21.04 * 
01/21/93 18:17:14 21.06 * 
01/21/93 18:17:29 21.06 
01/21/93 18:17:44 21.09 
01/21/93 18:17:59 21.06 * 
01/21/93 18:18:14 21.09 
01/21/93 18:18:29 21.09 
01/21/93 18:18:44 21.11 ~ 

01/21/93 18:18:59 21.11 ' 
01/21/93 18:19:14 21.11 
01/21/93 18:19:29 21.11 
01/21/93 18:19:44 21.13 * 
01/21/93 18:19:59 21.13 
01/21/93 18:20:14 21.16 
01/21/93 18:20:29 21.13 * 
01/21/93 18:20:44 21.16 
01/21/93 18:20:59 21.18 
01/21/93 18:21:14 21.16 * 
01/21/93 18:21:29 21.16 * 
01/21/93 18:21:44 21.18 
01/21/93 18:21:59 21.18 
01/21/93 18:22:14 21.18 * 
01/21/93 18:22:29 21.18 
01/21/93 18:22:44 21.20 
01/21/93 18:22:59 21.20 * 
01/21/93 18:23:14 21.20 
01/21/93 18:23:29 21.22 
01/21/93 18:23:44 21.25 ~ 

01/21/93 18:23:59 21.22 * 
01/21/93 18:24:14 21.25 
01/21/93 18:24:29 21.25 
01/21/93 18:24:44 21.25 * 
01/21/93 18:24:59 21.27 
01/21/93 18:25:14 21.27 
01/21/93 18:25:29 21.27 * 
01/21/93 18:25:44 21.29 
01/21/93 18:25:59 21.29 
01/21/93 18:26:14 21.27 x 
01/21/93 18:26:29 21.27 * 
01/21/93 18:26:44 21.29 
01/21/93 18:26:59 21.29 
01/21/93 18:27:14 21.32 * 
01/21/93 18:27:29 21.32 
01/21/93 18:27:44 21.32 
01/21/93 18:27:59 21.32 * 
01/21/93 18:28:14 21.32 * 
01/21/93 18:28:29 21.32 
01/21/93 18:28:44 21.34 ~ 

01/21/93 18:28:59 21.34 * 
01/21/93 18:29:14 21.34 
01/21/93 18:29:29 21.34 
01/21/93 18:29:44 21.34 * 



01/21/93 18:29:59 21.36 

01/21/93 18:30:14 21.36 
01/21/93 18:30:29 21.39 
01/21/93 18:30:44 21.39 

01/21/93 18:30:59 21.39 
01/21/93 18:31:14 21.36 
01/21/93 18:31:29 21.41 
01/21/93 18:31:44 21.41 

	

01/21/93 18:31:59 21.36 
	

~ 

	

01/21/93 18:32:14 21.43 
	

Y 

	

01/21/93 18:32:29 21.39 
	 i 

	

01/21/93 18:32:44 21.39 
	 ; 

	

01/21/93 18:32:59 21.41 
	

~ 

	

01/21/93 18:33:14 21.46 
	 * 

	

01/21/93 18:33:29 21.46 
	 * 

	

01/21/93 18:33:44 21.41 
	

~ 

	

01/21/93 18:33:59 21.41 
	 * 

	

01/21/93 18:34:14 21.46 
	 * 

	

01/21/93 18:34:29 21.48 
	 * 

	

01/21/93 18:34:44 21.43 
	 * 

	

01/21/93 18:34:59 21.48 
	 * 

01/21/93 18:35:14 21.50 
01/21/93 18:35:29 21.50 

	

01/21/93 18:35:44 21.46 
	

~ 

	

01/21/93 18:35:59 21.46 
	

~ 

	

01/21/93 18:36:14 21.46 
	

* 

	

01/21/93 18:36:29 21.46 
	

~ 

01/21/93 18:36:44 21.50 
01/21/93 18:36:59 21.52 

	

01/21/93 18:37:14 21.48 
	

~ 

01/21/93 18:37:29 21.52 
01/21/93 18:37:44 21.55 
01/21/93 18:37:59 21.55 
01/21/93 18:38:14 21.55 

01/21/93 18:38:29 21.55 
01/21/93 18:38:44 21.55 
01/21/93 18:38:59 21.50 
01/21/93 18:39:14 21.50 
01/21/93 18:39:29 21.50 
01/21/93 18:39:44 21.57 

01/21/93 18:39:59 21.52 
01/21/93 18:40:14 21.59 

01/21/93 18:40:29 21.52 
01/21/93 18:40:44 21.52 

01/21/93 18:40:59 21.59 
01/21/93 18:41:14 21.59 
01/21/93 18:41:29 21.59 

01/21/93 18:41:44 21.55 
01/21/93 18:41:59 21.59 
01/21/93 18:42:14 21.62 
01/21/93 18:42:29 21.62 
01/21/93 18:42:44 21.57 
01/21/93 18:42:59 21.62 

	

01/21/93 18:43:14 21.62 	 Y 

	

01/21/93 18:43:29 21.59 	 ; 

	

01/21/93 18:43:44 21..59 	 Y 

	

01/21/93 18:43:59 21.64 	 t 

	

01/21/93 18:44:14 21.64 	 ~ 

	

01/21/93 18:44:29 21.59 	 ~ 

	

01/21/93 18:44:44 21.64 	 ~ 



O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

18:44:59 
18:45:14 
18:45:29 
18:45:44 
18:45:59 
18:46:14 
18:46:29 
18:46:44 
18:46:59 
18:47:14 
18:47:29 
18:47:44 
18:47:59 

21.59 
21.59 
21.62 
21.66 
21.62 
21.66 
21.62 
21.62 
21.69 
21.66 
21.66 
21.66 
21.66 



Saved Reco 
Type: 2109-10 	Range: 0.00 - 23.60 

Time at Recorder: 01/21/93 12:19:17 
Signal process: Not Applicable 
Values being saved: 
Alarm status: Low alarm @ 0.09 is 

w vv 

rder Status 	MONITORING DATA 
f®et 	Recorder 
Laat Update: 12/02/92 10:32:22 

averages 
OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:10 Amount of data recorded: 	00:04:50 
Storage Capacity: 6512 values records: 

	
18:05:20 

Output compressed by a factor of 1 

Date 	Time Avg 

01/21/93 12:14:24 9.46 
01/21/93 12:14:34 9.46 
01/21/93 12:14:44 9.46 
01/21/93 12:14:54 9.46 
01/21/93 12:15:04 9.46 
01/21/93 12:15:14 9.46 
01/21/93 12:15:24 9.46 
01/21/93 12:15:34 9.46 
01/21/93 12:15:44 9.44 
01/21/93 12:15:54 9.46 
01/21/93 12:16:04 9.46 
01/21/93 12:16:14 9.46 
01/21/93 12:16:24 9.46 
01/21/93 12:16:34 9.46 
01/21/93 12:16 1 44 9.44 
01/21/93 12:16:54 9.14 
01/21/93 12:17:04 8.86 * 
01/21/93 12:17:14 8.81 * 
01/21/93 12:17:24 8.86 * 
01/21/93 12:17:34 8.86 * 
01/21/93 12:17:44 8.88 
01/21/93 12:17:54 8.86 * 
01/21/93 12:18:04 8.86 * 
01/21/93 12:18;14 8.86 * 
01/21/93 12:18:24 8.86 * 
01/21/93 12:18:34 8.86 * 
01/21/93 12:18:44 8.86 * 
01/21/93 12:18:54 8.86 * 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 

* 



Saved Recorder Status 
Type: 2109-10 	Range: 0.00 ° 23.60 feet 	Recorder ID: 0002 

Tim® at Recorder: 01/21/93 13:03:59 	Last Update: 12/02/92 10:32:22 
signal process: Not Applicable 
Values being saved: 	 averages 
Alarm status: Low alarm @ 0.09 is OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:02:00 Amount of data recorded: 	00:38:00 
Storage Capacity: 6512 values records: 9 days 01:04:00 

Output compressed by a factor of 1 

Date 	Time Avg 

01/21/93 12:25:02 8.86 
01/21/93 12:27:02 8.88 
01/21/93 12:29:02 8.86 
01/21/93 12:31:02 8.86 
01/21/93 12:33:02 8.88 

01/21/93 12:35:02 8.86 

01/21/93 12:37:02 8.86 

01/21/93 12:39:02 8.86 
01/21/93 12:41:02 8.86 

01/21/93 12:43:02 8.84 
01/21/93 12:45:02 8.84 
01/21/93 12:47:02 8.84 
01/21/93 12:49:02 8.86 
01/21/93 12:51:02 8.88 
01/21/93 12:53:02 8.86 
01/21/93 12:55:02 8.88 
01/21/93 12:57:02 8.84 
01/21/93 12:59:02 8.86 

~ 
* 

* 
~ 

~ 
* 
~ 
* 
~ 

* 
* 
* 

* 
~ 

~ 

~ 
~ 

* 



w-&,z"- ►c4L 
Saved Reco rder Status 	I MONITORING DATA 

Type: 2109-10 	Range: 0.00 - 23.60 feet 	Recorder 
Time at Recorder: 01/21/93 13:12:45 

	
Last Update: 12/02/92 10:32:22 

Signal process: Not Applicable 
Values being sav®d: 	 averages 
Alarm status: Low alarm @ 0.09 is OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:01 Amount o£ data recorded: 	00:00:50 
etorage Capacity: 6512 values records: 

	
01:48:32 

Output compressed by a factor of 1 

Date 	Time Avg 

01/21/93 13:11:55 
01/21/93 13:11:56 
01/21/93 13:11:57 
01/21/93 13:11:58 
01/21/93 13:11:59 
01/21/93 13:12:00 
01/21/93 13:12:01 
01/21/93 13:12:02 
01/21/93 13:12:03 
01/21/93 13:12:04 
01/21/93 13:12:05 
01/21/93 13:12:06 
01/21/93 13:12:07 
01/21/93 13:12:08 
01/21/93 13:12:09 
01/21/93 13:12:10 
01/21/93 13:12:11 
01/21/93 13:12:12 
01/21/93 13:12:13 
01/21/93 13:12:14 
01/21/93 13:12:15 
01/21/93 13:12:16 
01/21/93 13:12:17 
01/21/93 13:12:18 
01/21/93 13:12:19 
01/21/93 13:12:20 
01/21/93 13:12:21 
01/21/93 13:12:22 
01/21/93 13:12:23 
01/21/93 13:12:24 
01/21/93 13:12:25 
01/21/93 13:12:26 
01/21/93 13:12:27 
01/21/93 13:12:28 
01/21/93 13:12:29 
01/21/93 13:12:30 
01/21/93 13:12:31 
01/21/93 13:12:32 
01/21/93 13:12:33 
01/21/93 13:12:34 
01/21/93 13:12:35 
01/21/93 13:12:36 
01/21/93 13:12:37 
01/21/93 13:12:38 
01/21/93 13:12:39 
01/21/93 13:12:40 
01/21/93 13:12:41 

8.79 
8.88 
8.74 
8.84 
8.79 
8.95 
8.81 
8.79 
8.93 
8.86 
8.88 
8.79 
8.88 
8.70 * 
8.91 
8.91 
9.09 
9.41 
9.55 
9.60 
9.60 
9.48 
9.44 
9.50 
9.48 
9.48 
9.53 
9.55 
9.50 
9.48 
9.53 
9.50 
9.46 
9.44 
9.46 
9.46 
9.48 
9.46 
9.44 
9.44 
9.48 
9.48 
9.48 
9.44 
9.44 
9.44 
9.44 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 
*, 	, 
* 

* 
* 

* 
* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 
* 

* 
* 
* 
* 



01/21/93 13:12:42 9.44 
01/21/93 13:12:43 9.48 



Saved Recorder St 
Type: 2109-10 	Range: 0.00 - 23.60 feet 

Time at Recorder: 01/21/93 11:58:11 Last 
Signal process: Not Applicable 
Values being saved: 
Alarm status: Low alarm @ 0.09 is OFF  

tus 	 I MONITORING DATA 
Recorder 

Update: 12/02/92 10:32:22 

averages 
Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:30 Amount of data recorded: 	02:18:30 
Storage Capacity: 6512 values records: 2 days 06:16:00 

output compressed by a factor of 1 

Date 	Time Avg 

O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

Ol/21/93 
O1/21/93 
01/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 

01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 
O1/21/93 

O1/21/93 

09:39:32 
09:40:02 

09:40:32 
09:41:02 
09:41:32 
09:42:02 
09:42:32 
09:43:02 
09:43:32 
09:44:02 
09:44:32 
09:45:02 

09:45:32 
09:46:02 
09:46:32 
09:47:02 
09:47:32 
09:48:02 
09:48:32 
09:49:02 
09:49:32 
09:50:02 
09:50:32 

09:51:02 
09:51:32 
09:52:02 
09:52:32 
09:53:02 
09:53:32 

09:54:02 
09:54:32 
09:55:02 

09:55:32 

09:56:02 
09:56:32 
09:57:02 
09:57:32 
09:58:02 
09:58:32 
09:59:02 
09:59:32 
10:00:02 

10:00:32 

10:01:02 

10:01:92 

10:02:02 

10:02:32 

12.62 
12.62 

12.62 
12.09 
11.81 
11.79 
11.79 
11.79 
11.83 
11.79 
11.79 
11.81 
11.77 
11.83 
11.81 
11.81 
11.81 
11.79 
11.79 

11.79 
11.79 
11.79 

11.81 
11.79 
11.79 
11.81 
11.79 

11.77 
11.79 

11.79 
11.81 
11.81 

11.81 
11.81 

11.79 
11.79 
11.83 
11.79 
11.77 
11.81 

11.79 
11.79 

11.79 

11.83 
11.79 

11.83 
11.79 

* 
~ 
~ 

* 
~ 

* 
* 
~ 

* 
* 
~ 

~ 
~ 

* 
~ 
~ 
* 

~ 
~ 
* 
~ 
~ 

~ 
~ 
* 

* 
* 

* 
* 
* 

~ 
~ 
* 

.* * 

~ 
* 

* 
* 

* 
* 
~ 
~ 

* 
* 

* 
* 



01/21/93 10:03:02 11.81 * 
01/21/93 10:03:32 11.81 * 
01/21/93 10:04:02 11.79 * 
01/21/93 10:04:32 11.81 * 
01/21/93 10:05:02 11.79 * 
01/21/93 10:05:32 11.83 * 
01/21/93 10:06:02 11.79 * 
01/21/93 10:06:32 11.83 * 
01/21/93 10:07:02 11.77 * 
01/21/93 10:07:32 11.81 * 
01/21/93 10:08:02 11.83 * 
01/21/93 10:08:32 11.79 * 
01/21/93 10:09:02 11.81 * 
01/21/93 10:09:32 11.81 * 
01/21/93 10:10:02 11.81 * 
01/21/93 10:10:32 11.79 * 
01/21/93 10:11:02 11.79 * 
01/21/93 10:11:32 11.77 * 
01/21/93 10:12:02 11.79 * 
01/21/93 10:12:32 11.77 * 
01/21/93 10:13:02 11.79 * 
01/21/93 10:13:32 11.81 * 
01/21/93 10:14:02 11.79 * 
01/21/93 10:14:32 11.79 * 
01/21/93 10:15:02 11.81 * 
01/21/93 10:15:32 11.79 * 
01/21/93 10:16:02 11.79 * 
01/21/93 10:16:32 11.83 * 
01/21/93 10:17:02 11.81 * 
01/21/93 10:17:32 11.81 * 
01/21/93 10:18:02 11.81 * 
01/21/93 10:18:32 11.81 * 
01/21/93 10:19:02 11.81 * 
01/21/93 10:19:32 11.79 * 
01/21/93 10:20:02 11.83 * 
01/21/93 10:20:32 11.74 * 
01/21/93 10:21:02 11.81 * 
01/21/93 10:21:32 11.81 * 
01/21/93 10:22:02 11.79 * 
01/21/93 10:22:32 11.81 * 
01/21/93 10:23:02 11.81 * 
01/21/93 10:23:32 11.79 * 
01/21/93 10:24:02 11.79 * 
01/21/93 10:24:32 11.79 * 
01/21/93 10:25:02 11.81 * 
01/21/93 10:25:32 11.81 * 
01/21/93 10:26:02 11.81 * 
01/21/93 10:26:32 11.83 * 
01/21/93 10:27:02 11.81 * 
01/21/93 10:27:32 11.79 * 
01/21/93 10:28:02 11.81 * 
01/21/93 10:28:32 11.81 * 
01/21/93 10:29:02 11.86 * 
01/21/93 10:29:32 11.81 * 
01/21/93 10:30:02 11.83 * 
01/21/93 10:30:32 11.81 * 
01/21/93 10:31:02 11.81 * 
01/21/93 10:31:32 11.79 * 
01/21/93 10:32:02 11.83 * 
01/21/93 10:32:32 11.81 * 



01/21/93 10:33:02 11.83 
01/21/93 10:33:32 11.79 
01/21/93 10:34:02 11.86 
01/21/93 10:34:32 11.81 
01/21/93 10:35:02 11.79 
01/21/93 10:35:32 11.81 
01/21/93 10:36:02 11.83 
01/21/93 10:36:32 11.79 
01/21/93 10:37:02 11.81 
01/21/93 10:37:32 11.81 
01/21/93 10:38:02 11.79 
01/21/93 10:38:32 11.79 
01/21/93 10:39:02 11.79 
01/21/93 10:39:32 11.83 
01/21/93 10:40:02 11.81 
01/21/93 10:40:32 11.79 
01/21/93 10:41:02 11.83 
01/21/93 10:41:32 11.81 
01/21/93 10:42:02 11.81 
01/21/93 10:42:32 11.79 
01/21/93 10:43:02 11.81 
01/21/93 10:43:32 11.79 
01/21/93 10:44:02 11.81 
01/21/93 10:44:32 11.81 
01/21/93 10:45:02 11.83 
01/21/93 10:45:32 11.83 

01/21/93 10:46:02 11.81 
01/21/93 10:46:32 11.81 
01/21/93 10:47:02 11.81 
01/21/93 10:47:32 11.83 
01/21/93 10:48:02 11.81 
01/21/93 10:48:32 11.79 
01/21/93 10:49:02 11.86 
01/21/93 10:49:32 11.81 
01/21/93 10:50:02 11.83 
01/21/93 10:50:32 11.81 

01/21/93 10:51:02 11.86 
01/21/93 10:51:32 11.83 

01/21/93 10:52:02 11.86 

01/21/93 10:52:32 11.83 
01/21/93 10:53:02 11.81 
01/21/93 10:53:32 11.81 
01/21/93 10:54:02 11.83 
01/21/93 10:54:32 11.83 
01/21/93 10:55:02 11.83 
01/21/93 10:55:32 11.86 
01/21/93 10:56:02 11.86 

01/21/93 10:56:32 11.83 
01/21/93 10:57:02 11.86 
01/21/93 10:57:32 11.81 

01/21/93 10:58:02 11.86 

01/21/93 10:58:32 11.83 
01/21/93 10:59:02 11.83 
01/21/93 10:59:32 11.88 
01/21/93 11:00:02 11.83 

01/21/93 11:00:32 11.88 
01/21/93 11:01:02 11.88 

01/21/93 11:01:32 11.81 

01/21/93 11:02:02 11.83 

01/21/93 11:02:32 11.81 

* 
t 

* 
* 

* 
* 

~ 

* 
* 
~ 

* 
* 
* 

* 
* 

~ 

~ 

* 

* 
* 

~ 
* 

* 
* 

* 
* 

~ 
* 
* 

* 
* 

* 
* 

* 
* 

~ 
* 

~ 
* 

* 
~ 
~ 

* 
* 
* 

* 
* 

* 
* 

~ 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 



O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 

01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
01/21/93 
01/21/93 

01/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

O1/21/93 

01/21/93 

11:03:02 
11:03:32 
11:04:02 
11:04:32 
11:05:02 
11:05:32 
11:06:02 
11:06:32 
11:07:02 
11:07:32 
11:08:02 
11:08:32 
11:09:02 
11:09:32 
11:10:02 
11:10:32 
11:11:02 
11:11:32 
11:12:02 
11:12:32 
11:13:02 
11:13:32 
11:14:02 
11:14:32 
11:15:02 
11:15:32 

11:16:02 
11:16:32 
11:17:02 
11:17:32 
11:18:02 
11:18:32 
11:19:02 
11:19:32 
11:20:02 

11:20:32 
11:21:02 

11:21:32 
11:22:02 

11:22:32 
11:23:02 
11:23:32 
11:24:02 
11:24:32 
11:25:02 

11:25:32 
11•26:02 

11:26:32 
11:27:02 

11:27:32 
11:28:02 

11:28•32 
11:29:02 
11:29:32 

11:30:02 

11:30:32 

11:31:02 

11:31:32 

11:32:02 
11:32:32 

11.88 
11.83 
11.83 
11.86 
11.81 
11.77 
11.86 
11.88 
11.79 
11.86 
11.86 
11.81 
11.81 
11.81 
11.81 
11.83 
11.83 
11.86 
11.81 
11.86 
11.83 
11.79 
11.83 
11.81 
11.81 
11.88 

11.88 
11.79 
11.86 
11.83 
11.88 
11.83 
11.74 * 
11.93 
11.79 
11.83 

11.77 
11.81 

11.90 
11.88 

11.81 
11.77 
11.93 
11.79 
11.86 

11.83 
11.79 
11.86 
11.79 

11.81 
11.79 

11.83 
11.81 
11.90 

11.86 

11.93 

11.79 

11.70 * 

11.81 

11.88 

~ 
* 
* 
* 

* 

* 
* 
* 

* 
* 
* 

* 
,t 
* 
,t 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 

* 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 

* 
* 

* 

* 
* 

* 

* 
* 

* 
* 

* 

* 
* 



01/21/93 11:33:02 

01/21/93 11:33:32 
01/21/93 11a34:02 
01/21/93 11:34:32 
01/21/93 11:35:02 
01/21/93 11:35:32 
01/21/93 11:36:02 
01/21/93 11•36:32 
01/21/93 11:37:02 
01/21/93 11:37:32 
01/21/93 11:38:02 
01/21/93 11:38:32 
01/21/93 11:39:02 
01/21/93 11:39:32 
01/21/93 11:40:02 

01/21/93 11:40:32 
01/21/93 11:41:02 
01/21/93 11:41:32 
01/21/93 11:42:02 
01/21/93 11:42:32 
01/21/93 11:43:02 
01/21/93 11:43:32 
01/21/93 11:44:02 
01/21/93 11:44:32 
01/21/93 11:45:02 
01/21/93 11:45:32 
01/21/93 11:46:02 
01/21/93 11:46:32 
01/21/93 11:47:02 
01/21/93 11:47:32 

01/21/93 11:48:02 
01/21/93 11:48:32 
01/21/93 11:49:02 
01/21/93 11:49:32 
01/21/93 11:50:02 
01/21/93 11:50:32 
01/21/93 11:51:02 
01/21/93 11:51:32 

01/21/93 11:52:02 
01/21/93 11:52:32 

01/21/93 11:53:02 
01/21/93 11:53:32 

01/21/93 11:54:02 
01/21/93 11:54:32 
01/21/93 11:55:02 
01/21/93 11:55:32 

01/21/93 11:56:02 
01/21/93 11:56:32 
01/21/93 11:57:02  

11.86 
11.88 
11.88 
11.79 
11.74 
11.95 
11.86 
11.74 
11.79 
11.86 
11.93 
11.72 
11.81 
12.00 

11.70 * 
11.83 

11.88 
11.81 
11.81 
11.90 
11.77 
11.86 
11.72 
11.81 
11.83 
11.86 

11.83 
11.86 
11.86 
11.88 
11.86 

11.83 
11.77 
11.86 
11.81 
11.86 

11.86 
11.83 

11.81 
11.86 
11.81 

11.81 
11.83 

11.83 
11.83 
11.86 

11.83 
11.86 
11.81 

~ 
* 
* 

* 
* 

* 
* 

* 
* 

* 

ts 

* 
* 

* 

* 

* 
* 

* 
* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

,t 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 

* 

* 
* 
* 

* 
* 
* 

* 



Saved Recorder Status 	 -~Bar 
Type: 2109-10 	Range: 0.00 - 23.60 feet 	Recorder  

Time at Recorder: 01/21/93 12:07:51 	Last Update: 12/02/92 10:32:22 
Signal process: Not Applicable 
Values being saved: 	 averages 
Alarm status: Low alarm @ 0.09 is OFF Upper alarm @ 23.53 is OFF 

Averaging period: 00:00:30 Amount of data recorded: 	02:28:00 
Storage Capacity: 6512 values records: 2 days 06:16:00 

Output compressed by a factor of 1 

Date 	Time Avg 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 

O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 

Ol/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 
01/21/93 
O1/21/93 
O1/21/93 
O1/21/93 

O1/21/93 
O1/21/93 

O1/21/93 

O1/21/93 

Ol/21/93 
O1/21/93 

O1/21/93 

09:39:32 
09:40:02 
09:40:32 
09:41:02 
09:41:32 
09:42•®2 
09:42:32 
09:43:02 
09:43:32 
09:44:02 
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0. EXECUTIVE SUMMARY 

Hager-Richter Geoscience, Inc. conducted borehole geophysical logging in seven 
monitoring wells in the vicinity of the Olin Corporation Site, Wilmington, Massachusetts in 
December, 1992 and January, 1993 for Conestoga-Rovers & Associates, Inc. The current 
logging is an extension of a borehole geophysical survey conducted near the Site by H-R for 
CRA in August, 1992. The objectives of the borehole logging program were to provide data 
on: (1) the location and depth of a conductive plume known to be present in the vicinity 
of the Site, and (2) the depth intervals of productive fractures intersected in three bedrock 
welIs. Conductivity (EM39) logs were obtained for five wells, and dual temperature logs 
were obtained in three wells drilled into bedrock. 

The results of the survey may be summarized as follows: 

1. None of the five wells for which conductivity was measured for this Report exhibits 
zones of elevated conductivity (approximately 360 mmho/m) as were measured in the 
August, 1992 series and were interpreted to be within the main part of the conductive 
plume. 

2. The conductivity data for the five wells serve to constrain better the location of the 
plume. Four of the wells (GW-61BR, GW-67D, GW-68BR, and GW-71D) exhibit 
zones of slightly elevated conductivity (10 to 25 mmho/m), and are interpreted to be 
located at the fringes of the conductive plume. The fifth well (GW-69D) exhibits a 
maximum conductivity of about 115 mmho/m at the bottom of the hole, and is 
located nearer the central part of the conductive plume. 

3. ' The dual temperature logs indicate that water enters GW-62BR at or near the seal 
at the bottom of the PVC casing, enters GW-68BR at the bottom of the hole, and 
are inconclusive about where water enters GW-62BRD. 
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Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc. 
of St. Paul, Minnesota to log seven monitoring wells located in the vicinity of the Olin 
Corporation Site in Wilmington, Massachusetts. The Site is an inactive chemical plant 
located in a suburban industrial district. The location of the Site is shown in Figure 1. 

The borehole logging program is part of a larger hydrogeologic investigation being 
conducted by CRA. The present survey is an extension of borehole geophysical logging of 
ten wells conducted at the Site by H-R for CRA in August, 1992.' 

The wells and types of logs included in the present survey were: 

Well # Lot! Type  
GW-61BR Conductivity2  
GW-62BR Dual Temp (Conductivity in August '92 data set) 
GW-62BRD Dual Temp 
GW-67D Conductivity 
GW-68BR Conductivity + Dua1 Temp 
GW-69D Conductivity 
GW-71D Conductivity 

The locations of the subject monitoring wells and the wells included in the August survey are 
shown on the Site Plan (Plate 1). None of the subject monitoring wells is located on the 
Olin Corporation property. 

The objectives of the borehole logging program were to provide data on: (1) the 
location and deptb of a conductive plume known to be present downgradient from the Olin 
property, and (2) the depth intervals of productive fractures intersected by three bedrock 
wells. Conductivity logs were obtained for five of the wells. Three of the wells were drilled 
into bedrock, and dual temperature logs were obtained for those wells. 

i  Reference: "Borehole Geophysical Survey, Olin Corporation Site, Wilmington, Massachusetts;' H-R repon to CRA dated 
August, 1992. 

Z  Dual temperature logs were not run in this well because it was not accessible to the logging truck at the time o( temperature 
loeOing. 
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Jeffrey Mann of Hager-Richter conducted the conductivity logging on December 15- 
17, 1992 and conducted the temperature logging on January 20, 1993. The fieldwork was 
coordinated with, and observed in part, by Mr. Jon Michels of CRA. Mr. Ivlark Jeffrey of 
CRA also observed a portion of the field operations. All fieldwork was conducted under 
Level D personal protection. Data analysis and interpretation were completed at the Hager- 
Richter offices. Original data and field notes reside in the Hager-Richter files and will be 
retained for a minimum of three years. 

2. PRINCIPLES, EQUIPMENT & PR®CE®URES 

2.1 	Conductivity Logs 

2.1.1 GeneraL The principle of the conductivity log, sometimes referred to as the 
electromagnetic induction log, is illustrated in Figure 2. An electric current, called an eddy 
current, is induced in the formation by an electric current in the transmitter coil (Tx), also 
called a primary coil, located near the top of the probe. The induced current produces a 
secondary electromagnetic field and a voltage in the receiver eoil (Rx), also called a 
secondary or measuring coil, located near the bottom of the probe. The design of the 
system, including the geometry and coil characteristics, is such that the voltage in the 
receiver coil is proportional to the formation conductivity. In addition, the system is so 
designed and calibrated that the output, after processing, is the conductivity of the formation 
in units of millimhos per meter, mmho/m (numerically equivalent to the SI units, 
milliSiemens per meter, or mS/m).    

The maximum distance outward from the tool to which the conductivity of the 
borehole material is measured is about 2 feet. The tool does not need to be immersed in 
water to obtain accurate data, but it cannot be used in a steel-cased hole. 

2.1.2 Site Specifrc. All data were obtained with a Geonics EM39 logging system. 
This compact, portable system has a winch with a maximum depth capability of 100 meters. 
The electronics are battery powered. All data were recorded at intervals of 0.1 meter 
(approximately 4 inches) while the tool was being pulled out of the monitoring well at a rate 
of about 2 to 3 feet per minute. The data were recorded in digital form with a data logger, 
transferred to a portable computer in the field, processed in the office, and then plotted 
using commercially available software. 
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As recommended in the report for the Au'gust, 1992 data set, the conductivity logs 
for the current data set were run without purging the wells. One well (GW-45D) that had 
been logged in the August series was re-logged during the present series to ensure 
reproducibility. The two logs were essentially identieal. 

After each log was being run, the equipment was decontaminated by washing the 
downhole portion of the cable and the tool with Alconox soap and rinsing with distilled 
water. 

2.2 	Dual Temperature Logs 

2.2.1 Genera/. The principal of the dual temperature log is illustrated in Figure 3. 
Two temperature logs are run for each well to identify those fractures, or zones, that are 
productive. The temperature log is the first log run in each well. Water is then removed 
from the well, either by pumping or bailing. The amount removed depends on the diameter 
of the well and, to some extent, on the depth. The concept is to remove enough water to 
lower the water level approximately 30 to 50 feet if there is no inflow. Most wells produce 
at least some water during the time required to remove the water and set up the equipment 
to run the second temperature log. Therefore, at the time of running the second 
temperature log, the actual displacement of the water column is somewhat less than the 30 
to 50 feet. Many welis recover completely, and the static water level is about the same for 
the two temperature logs. The vertical movement of water in the well causes the 
temperature of the water at most depths to differ from the formation temperature. Because 
this difference will decrease with time, the temperature should be logged again within an 
hour. Comparison of the two temperature logs shows where water enters the well. 

2.2.2 Sire Specifre. The borehole logging system was a Mount Sopris Series III 
logging system with a depth capability of 4500 feet. The equipment is mounted in a four 
wheel drive pickup truck. Data are recorded in both digital and analogue form. The digital 
data, recorded in the field in a portable computer, were processed in the office using 
proprietary software and then plotted using commercially available software. 

The digital temperature probe of the Series III logging system measures temperature 
to 0.02 °C precision. For each well, the temperatures were logged at an interval of 0.1 foot 
from the static water level to the bottom of the well for each well, at a logging speed of 
about 20 feet/minute.   

After each log was completed at the Site, the equipment was decontaminated with 
the following procedure: each tool and the downhale portion of the cable were washed 
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using Alconox soap and natural sponges or cotton rags, and rinsed with distilled water 

The pumping schedule between the first and second temperature logs for each of the 
three bedrock wells at the Olin Site is the following: 

Temperature log #1 run. 
Well pumped to remove the volume of water equivalent to a column of 
approximately 50 feet. 
Temperature log #2 run. 

Moniroring well GW-62BR. The schedule for the dual temperature log was the following, 
where T o  is the time of starting the pump. 

TIME 	WATER LEVEL 
(min) 	 (feet) 

< To  
To  4.5 
To  + 25 32.4 
T o  + 35 29.5 
To  + 80 18.9 
Tp  + 173 8.3 
Tp  + 187 8.0 

COMMENT 

Run 1 5t  temp log 
Start pump 
Stop pump 

Run 2od  temp log 

The pump was set at approximately 50 feet depth. A total of 25 gallons of water was 
pumped from the well, equivalent to a column of about 35 to 40 feet of water. 

Monitoring well GW-62BRD. The schedule for the dual temperature log was the following, 
where To  is the time of starting the pump. 

TIME WATER LEVEL COMMENT 
(min) (feet) 

< Td  Run 15t  temp log 
To  4.6 Start pump 
To  + 13 48.8 Stop pump 
To  + 93 8.1 
Ta  + 125 7.8 Run 2°d temp log 

~ 
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The pump was set at approximately 50 feet depth. A total of 35 gallons of water was 
pumped from the well, equivalent to a column of about 50 feet of water. 

Monitortng well GW-68BR. The schedule for the dual emperature log was the following, 
where To  is the time of starting the pump. 

TIME 	WATER LEVEL COMMENT 
(min) 	 (feet) 

< Ta 	 Run ls` temp log 
To 	 8.1 	Start pumping 
To  + 60 	29.1 	Stop pumping 
To  + 140 	13.4 	Run 2"d temp log 

The pump was set at approximately 30 feet depth. A total of approximately 16 gallons of 
water was pumped from the well, equivalent to a column of about 25 feet of water. 

3. RESULTS AND DISCUSSION 

	

3.1 	General 

A copy of each log is located in the Appendix (in pocket) but is not described in 
detail in the text. All depths are in units of feet and referenced to depth below the ground 
surface. 

	

3.2 	Conductivity L®gs 

The conductivity measured for four (GW-61BR, GW-67D, GW-68BR, and GW-71D) 
of the five wells included in the present data set varies from about 0 mmho/m to 25 
mmho/m. The conductivity measured in the fifth well (GW-69D) was less than 10 mmho/m 
except for the bottom of the well, where a peak conductivity of 115 mmho/m was measured. 

In Plate 2, conductivity logs for the present data set plus the August, 1992 data set 
are superimposed on a plan of the Olin Corp. Site to show the relationship of each well 
location to the conductivity profile measured in the well. None of the five wells of the 
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current data set exhibits as high conductivity measured six wells in the August, 1992 data set 
(maximum 360 mmhoJm). The wells included in the current data set are located north and 
south of the wells included in the August, 1992 data set, and on the basis of the 
conductivities measured, we conclude that four of the wells (GW-61BR, GW-67D, GW- 
68BR, and GW-71D) are located on the fringes of the conductive plume at the Olin 
Corporation Site. Well GW-69D appears to be located on the flanks of the plume. We 
conclude, then, that the conductivity measurements of the current data set help constrain the 
location of the conductive plume near the Olin Corporation Site. 

3.2 	Dual Temperature Logs 

Dual temperature logs were obtained in three wells (GW-62BR, GW-62BRD, and 
GW-68BR). The length of open hole in each bedrock well is limited, and the bedrock is 
relatively competent, evidenced by the slow rate of recharge after pumping. 

For GW-62BR, the open portion of the borehole is from about 77 feet to the bottom 
at 110 £eet. Our interpretation of the dual temperature log is that water is enters the well 
at 77 feet, the depth of the PVC/bedrock seal. Small amounts of water might be entering 
the well at about 91 and 97 feet. 

For GW-62BRD, the open portion of the borehole is from 105 feet to the bottom of 
the well at 146 feet. The near-zero geothermal gradient measured between 85 feet and the 
total depth precludes using the dual temperature logging technique to obtain data on the 
depth of water entry. This well exhibited a very slow rate of recbarge, indicating that 
bedrock contains no relatively large conductive fracture. 

For GW-68BR, the open portion of the borehole is from 25 feet to the bottom of the 
well at 76 feet. Our interpretation of the dual temperature log for GW-68BR is that water 
entry is located at or near the bottom of the well. 

~ 
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4. CONCLUSIONS 

On the basis of the borehole geophysical logs obtained in the vicinity of the Olin 
Corporation Site in Wilmington, Massachusetts during December, 1992 and January, 1993, 
we conclude the following: 

1. None of the five wells for which conductivity was measured for this Report exhibits 
zones of elevated conductivity (approximately 360 mmho/m) as were measured in the 
August, 1992 series and were interpreted to be within the main part of the conductive 
plume. 

2. The conductivity data for the five wells serve to constrain better the location of the 
plume. Four of the wells (GW-61BR, GW-67D, GW-68BR, and GW-71D) exhibit 
zones of slightly elevated conductivity (10 to 25 mmho/m), and are interpreted to be 
located at the fringes of the conductive plume. The fifth well (GW-69D) exhibits a 
maximum conductivity of about 115 mmho/m at the bottom of the hole, and is 
located nearer the central part of the conductive plume. 

3. The dual temperature logs indicate that water enters GW-62BR at or near the seal 
at the bottom of the PVC casing, enters GW-68BR at the bottom of the hole, and 
are inconclusive about where water enters GW-62BRD. 
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Figui•e 1. Site location. The box outlines the area shown in Plate 1, the Site Plan. 
Base map Wilmington„ Mass. 7 1/2" USGS topographic quadrangle. 
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Base plan prcvided by Conestoga-Rovers & Associates 

PLATE 1 
SITE PLAN 

OLIN CORPORATION SITE 
WILMINGTON, MASSACHUSETTS 

File 92G29 	August, 1992 

HAGER—RICHTER GEOSCIENCE, INC. 
8 Industrial Way, D10 

Salem;. New Hampshire  03079 
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8 1 NVUS Tpi AL W t 	T 

V'-- 603 L93-8313 

CONDUCTI ITY* -  

-- 

WELL. 

DATE: 'August 1 1, 1992 PP'JECT. Ohn Cor-1,,orati(n `~ ite 

CLI","NT: Cone 	,.z As&sr_,6 cif. e%, I 	FILE' #: 92G29 

-LOCATION: W0rrinq'n,, -, ELEVATION: 

STATE: Massachusetts 	COUNTY: Essex 	LOG DATUM: Ground Level 

I NSTRUMENTATI ON: Geo-nics EM39 	 CLIENT TD: 80 feet 

LOGGING GEOPHYSICIST: Jeff Mann 	 H.—R TD: 79.91 feet 

CLIENT REP: Jon Michels 	 STATIC WATER LEVEL: 1 7.9 fee'L 

DRILLING CONTRACTOR: Soils Exploration Corp. 	DEPTH TO BEDROCK: approx. 74 feet 

COMMENTS: 2 in. PVC 
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i' 	CHTER 
GtOSCiENCE, INC.  

8 1 NDUS" "i ~ k- ~ AY" 
	

o-1 0 
SALEM, NH 03079 

PHONE: 603 893-9944 

FAX: 603 893-8313 

CONDUCT( Vi TY 

WELL: GW-42D 

PROJECT: Olin Corporation Site 
CLIENT: Conestogo—Rovers & Associates, Inc 
LOCATION: Wiirrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonl'n-s EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 1, 1992 

H—R FI LE #: 92G29 

ELEVATION: 84.4 feet 

LOG DATUM: Ground Level 

CLI ENT TD: 

H—R TD: 44.36 f ee t 

STATIC WATER LEVEL: 3.37 feet 

DEPTH TO BEDROCK: 39.0 feet 

1(42DFS-2.DAT) GW-42D, Wilrrington, MA, 8-11 —92, HAGER—RICHTER 

L 	Conductivity ofter purging 	11 
nTrho/m 	507 
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	mrholm 	50 'A 	NO 	rnTho/m 	400— 

;42DFS-2.DAT) CW-42D, Wilrrington, MA, 8-11 —92, HACER—RICHTER 



8 1 NDUSTRI AL WAY, UNI T D-1 11 11 CONDUCTIVITY HAGER-RI CHTFR 	SALEM,  NH 03079 
PHONE: 603 893-994-4 GEOSCI  ~N~~ y  I  N~. 	FAX: 603 893-8313 WELL: CW-42D 

DATE: August 1 1 , 1 992 

H—R FILE #: 92029 

ELEVATION: 84.4 feet 

LOG DATUM: Ground Level 

CLIENT TD: 

H—R TD: 44.36 feet 

STATIC WATER LEVEL: 3.37 feet 

DEPTH TO BEDROCK ,  39.0 feet 

PROJECT: Olin Corporation Site 

CLIENT: Conestoga—Rovers & Associotes, Inc 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY- Essex 

I NSTRUMENTATI ON :  Geonl'cs EM30- 

LOGGING GEOPHYSI CI ST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

(42D1 2.DAT) 	CW-42D, Wilrrington, MA, 8-11 —92, HACER—RICHTER 

4 	Conductivity  before purqinq 	u 	v 	Conductivity after purgi \ 0 	
mrho/m 	400 " 	N 0 	

rrTrho/m 

111 

4LWI  
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Conductivity before purging  	v 	Conductivity after purging 
0 	MTilo/m 	400 4 	N 0 	
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l42®1 2.DAT) 	CW-42D, Wilrrington, MA, 8-11 —92, HACER—RICHTER 



Conductivity after  purqinq 0 	
nmto/m 	406 
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8 1 NDUSTRI AL ~A~~~UN~  D-1 0HAGER—RI   CHTER  	 -03079 
603 893-99 G E 0 S G I  E N G E '  I 	PHONE: 

FAX: 603 893-8313
44  

CONDUCTI Vi TY 

WELL: GW-40D 

DATE: August 1 2, 1 992 

H—R FILE #: 92G29 

ELEVATION: 86.4 feet 

LOG DATUM: Ground Level 

,%'-'LI EN 11 TD: 45 f eef- 

H—R TD: 44.73 feet 

STATIC WATER LEVEL: 10.6feet 

DEPTH TO BEDROCK: 39.0 feet 

PROJECT: Olin Corporation Site 

CLIENT: Conestogo—Rovers & Associates, Inc 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

1(4WFS.DA7) 	GW-40D, Wilrrington, MA, 8-12-92, HAGER—RICHTER 

I 	 Conductivity  after purginq 	Conductivity after  purqinq 
0 	MTho/m 	50 	0 	rrTrho/m 	400 

(4WFS.DAT) 	GW-40D, Wilrrington, MA, 8-12-92, HACER—RICHTER 



A R RI 	 R 
GEOSCI ENCE, I NC. 

8 1 NDUSTRI,4L WAY, UNIT D-1 0 
SALEM, NH 03079 

PHONE: 603 893-9944 
FAX: 603 893-8313 

CONDUCTI Vi TY 

WELL: GW-44D 

PROJECT: Olin Corporation Site 

CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST: Jellf Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 2, 1 992 

H—R FILE #: 92G29 

ELEVATION: 83.5 feet 

LOG DATUM: Ground Level 

CLIENT TD: 67 feet 
H—R TD: 66.38 feet 

STATIC WATER LEVEL: 5.94 feet 

DEPTH TO BEDROCK: approx. 67 feet 

(44DFS.DAT) 	CW-44D, Wilr-rington, MA, 8-12-92, HACER—RICHTER 
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Conductivity after purging 	 Conductivity ofter purging  
0 	 MTfio/m 	 50 	0 	

MTfio/m 	4W 
CW-44D, Wilrrington, MA, 8-12-92, HAGER—RICHTER 



8 1 NDUSTRI AL WAY, UNI T D-1 0 1 CONDUCTIVITY 
I 

 H ~~G~R~.Rl CHTER 	SALEM, NH 03079
PHO -44GEOSCI ENCE '  INC. 	FAX: 603 893-8313 . WELL: GW-45D 

PROJECT: Olin CorDoration Site 

CLIENT: Conestoga—Rovers & Associotes, Inc 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSI CI ST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 1, 1 992 

H—R FILE #: 92G29 

ELEVATION: 89.8 feet 

LOG DATUM: Ground Level 

CLIENT TD: 63.5 feet 

H—R TD: 61.41 f eet 

STATIC WATER LEVEL: 8.90 feet 

DEPTH TO BEDROCK: approx. 63 feet 

(45D1 2.DAT) 	GW-45D, Wilrrington, MA, 8-11 —92, HAGER—RICHTER 

Conductivity before purging 	K 	Conductivity after purgin  0 g 
rrrrho/m 	400 	0 	rryTbo/m 	400 

I 	Conductivity before  purqinq 	m 	
I 
K--7z— 	

Conductivity  after purqinq  
10 	MTbo/m 	400 '~' 	0 	MTbo/m 	400 

(45D1 ZDAT) 	CW-45D, Wilrrington, MA, 8-11 —92, HACER—RICHTER 



8 1 NDUSTRI AL WAY, UNI T D-1 0 NAGFR-- R I CNTF R 	I  CONDUCTIVITY 
SALEM, NH 03079 

PHONE: 603 893-994-4 GEOSCI ENCE, P NC. 	FAX: 603 893-8313 WELL: GW-45D 

PROJECT: Olin Corporation Site 

CLIENT: Conestoga—Rovers & Associates, Inc. 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 1, 1992 

H—R FILE #: 92G29 

ELEVATION: 89.8 feet 

LOG DATUM: Ground Level 

CLIENT TD: 63.5 feet 

H—R TD- 61.41 feet 

STATIC WATER LEVEL: 8.90 feet 

DEPTH TO BEDROCK ,  approx. 63 feet 

(45DFS-2.DAT) 	GW-45D, Wilrrington, MA, 8-11 —92, HAGER—RICHTER 
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Conductivity after purging Conductivity after purging  , 	.11 	IN 0  0 	rrTrho7m 	. - ~() N 	19 	
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,~45DFS-2.DAT) GW-45D, Wilrrington, MA, 8-11 —92, HAGER—RICHTER 
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8 1 NDUSTRI Al- WAY, UNI T D— 10 	rnNLn_LlrTj VI T H t~GLR  - R I '\--'/H T E R 	SALEM, NH 03079 
PHONE: 60~ $~~`~~~~GEOSCIENCE, INC. 	FAX:  	WELL: CW-59D 

DATE: August 1 1, 1 992 

H—R FILE #: 92G29 

ELEVATION: 85.2 feet 

LOG DATUM: Ground Level 

CLIENT TID: 65 feet 

H—R TD: 64.69 feet 

STATIC WATER LEVEL: 4.57 feet 

DEPTI- I T C BEDROCK: approx. 60 f eet. 

PROJECT: Olin Corporation Site 

CLIENT: Conestogo—Rovers & Associates, Inc 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

(59DFS.DAT) 	GW-59D, Wilr-rington, MA, 8-1 1 —92, HAGER—RICHTER 

Conductivity  after purqinq 	Conductivity after purging 0  - 	 v 
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— 	Conductivity after purginq 	19 	Co-nd—uc—tivit—y  after purqinq____  
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59DFS.DAT) 	GW-59D, Wiirrington, MA, 8-11 —92, HAGER—RICHTER 



I A' 1-111 F m  "R 8   HAULK-RDI'CHIL 	SN-EM, NH OW79 
PHONE: 603 893-9944 

0 E 
 

O'Eft)* E N C E I  I N C. 	FAX: 603 893-8313 

CONDUCTIVITY 

DATE: August 1 1, 1 992 

H—R FILE#: 92G29 

ELEVATI ON: 85.6 T'eet 

LOG DATUM: Ground Level 

CLIENT TD: 35 feet 

H—R TD: 34.47 feet 

STATIC WATER LEVEL: 7.62 feet 

DEPTH TO BEDROCK 29.0 feet 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associotes, Inc. 

LOCATION- !Rfi!imngt®n 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST- Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 
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8 1 NDUSTRI N_ WAY, UNI T D-1 0 HAGER-RI CHTFR 	SALE A,  

PHONE: 603 893-9944 GEOSC IENCE. [ N CC 	FAX- 603 893-8313 

CONDUCTIVITY 

WELL: GW-3- 6 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wiln-ington 

STATE: Massachusetts 	IC-OUNTY: Essex 

I NSTRUMENTATI ON: Geoni cs EM39 

LOGGING GEOPHYSI CI ST: Jeff Mann 

CLIENT REP- Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 2, 1 992 
H—R FILE #: 92C29 
ELEVATION: 84.3 feet 

Or' DATUM: Ground Level 

CLIENT TD: 37 feet 

H—R TD* 38.09 feet 

STATIC WATER LEVEL: 5.4 feet 

DEPTH TO BEDROCK: 36.5 feet 

(36FS.DAT) 	GW-36, Wilrrington, MA, 8-12-92, HAGER —RI CHTE_R 
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HAGER-R! 	 R 8 1 NDUSTRI AL WAY, UNI T D-1 0 
SALEM, NH 03079 

PHONE: 603 893-9944 GEOSCI ENCE, INC. 	FAX: 603 893-8313 WE'LL: GW-43D 

PROJECT: Olin Corporation Site 
CLIENT: Conestogc3—Rovers & Associctes, Inc. 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSI CI ST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 1, 1 992 

H—R FILE #: 92G29 

ELEVATION: 85.6 feet 

LOG DATUM: Ground Level 

CLIENT TD: 35 feet 

H—R TD: 34.47 feet 

STATIC WATER LEVEL: 7.62 feet 

DEPTH TO BEDROCK: 29.0 feet 

(43D1 2.DAT) 	CW-43D, Wilrrington, MA, 8-11 —92, HACER—RICHTER 
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0. EXECUTIVE SUMMARY 

Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc. 
to log ten monitoring wells in the vicinity of the Olin Corporation Site, Wilmington, 
Massachusetts in August, 1992. The objective of the borehole logging program was to 
provide data on the location and depth of a conductive plume known to be present in the 
vicinity of the Site. Conductivity (EM39) logs weie obtained for each well. 

The results of the survey may be summarized as follows: 

1. Sbc of the ten wells exhibit well defined zones of sharply elevated conductivity 
(uniformly about 360 mmho/m), and are interpreted to be within the main part of the 
conductive plume. 

2. The top of the conductive plume is located at increasing depths below ground surface 
with increasing distance from the Site. 

 -i - 
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Hager-Richter Geoscience, Inc. was retained by Conestoga-Rovers & Associates, Inc. 
of St. Paul, Minnesota to log ten monitoring wells located in the vicinity of the Olin 
Corporation Site in Wilmington, Massachusetts. The Site is an inactive chemical plant 
located in a suburban industrial district. The location of the Site is shown in Figure i. 

The locations of the subject monitoring wells are shown on the Site Plan (Plate 1). 
Nine of the ten subject monitoring wells are located off the Olin Corporation property. 

The objective of the borehole logging program was to provide data on the location 
and depth of a conductive plume known to be present down-gradient from the Olin 
property. The borehole logging program is part of a larger hydrogeologic investigation being 
conducted by CRA. 

Jeffrey Mann of Hager-Richter conducted the fieldwork on August 11 and 12, 1992. 
The fieldwork was coordinated with and observed in part by Mr. Jon Michels of CRA. All 
fieldwork was conducted under Level D personal protection. Data analysis and 
interpretation were completed at the Hager-Richter offices. Original data and field notes 
reside in the Hager-Richter files and will be retained for a minimum of three years. 

- 1 - 
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2.1 Conductivtry Logs 

The principle of the conductivity log, sometimes referred to as the electromagnetic 
induction log, is illustrated in Figure 2. An electric eurrent, called an eddy current, is 
induced in the formation by an eleetrie current in the transmitter coil (Tx), also called a 
primary coil, located near the top of the probe. The induced current produces a secondary 
electromagnetic field and a voltage in the receiver coil (Rx), also called a secondary or 
measuring coil, located near the bottom of the probe. The design of the system, including 
the geometry and coil characteristics, is such that the voltage in the receiver coil is propor- 
tional to the formation conductivity. In addition, the system is so designed and calibrated 
that the output, after processing, is the conductivity of the formation in units of millimhos 
per meter, mmho/m (numerically equivalent to the SI units, milliSiemens per meter, or 
mS/m).  

The maximum distance outward from the tool to which the conductivity of the 
borehole material is measured is about 2 feet. The tool does not need to be immersed in 
water to obtain accurate data, but it cannot be used in a steel-cased hole. 

2.2 	Site Specific 

All data were obta;ned with a Geonics EM391ogging system. This compact, portable 
system has a winctr with a maximum depth capability of 100 meters. The electronics are 
battery powered. Afll data were recorded at intervals of 0.1 meter (approximately 4 inches) 
while the tool was being pulled out of the monitoring well at a rate of about 2 to 3 feet per 
minute. 

The data were recorded in digital form with a data logger, transferred to a portable 
computer in the field, processed in the office, and then plotted using commercially available 
software. 

Several logs were run more than once to ensure reproducibility. Three wells (GW-42, 
GW-43, and GW-45) were iogged twice -- prior to and after purging the well with fresh tap 
water to displace possibly contaminated (more conduetive) water that entered the well at 

-2- 
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the screened interval at the bottom of the hole. Comparison of the conductivity logs run 
prior to and after purging the boreholes with clean tap water shows no significant difference 
in the data (see Appendix). The conductivity logs for the seven other wells were run after 
purging; however, we conclude that the purging is unnecessary and we recommend that the 
purging step be eliminated if additional wells are logged in the future. 

As each log was being run, the equipment was decontaminated by washing the 
downhole portion of the cable and the tool with Alconox soap and rinsing with distilled 
water. After completing the logging at each well, the wash and rinse . water was disposed of 
at the decontamination pad. 

3. RESULTS AND DISCUSSION 

3.1 General 

A copy of each log is located in the Appendix (in pocket) but is not described in 
detail in the text. All depths are in units of feet and referenced to depth below the ground 
surface. 

3.2 C®nductivity Logs 

The conductivity measured for the ten subject wells varies from about 0 mmho/m to 
360 mmho/m in distinct zones related to the location of the wells to the Site. In Plate 2, the 
conductivity logs are superimposed on a plan of the Olin Corp. Site to show the relationship 
of well location to the conductivity measured. 

Generally, the conductivity of the unsaturated zone and the "fresh" water zones for 
each of the monitoring wells is less than about 10 mmho/m. The conductivity of natural, 
fresh ground water in New England is generally a few mmho/m. 

In six of the ten wells (GW-36, GW-42D, GW-43D, GW-44D, GW-45D, and GW- 
59D) the conductivity reaches a uniform maximum of 350-360 mmho/m for well-defined 
depth intervals (shown in Figure 3). The top of the zones of the highly anomalous 
conductivity varies in depth below ground surface from 25-32 feet near the Site to about 49 
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feet farther from the Site. Well GW-70D, located at a similar distance from the Site as 
GW59D, also exhibits a zone of elevated conductivity at a depth o£ about 49 feet, but the 
maximum conductivity measured is only 120 mmho/m, possibly indicating that the well is 
located off the axis of the plume. 

Wells GW-58D and GW-62BR are located slightly north of the svc wells with the very 
high conductivity, and each exhibits a narrow band of elevated conductivity (maximum 95 
and 40 mrnho/m, respe.xiveiy) at a depth of about 72 feet below ground surface. There is 
an elevation change bet+rrPen the two wells, however, with GW-62BR at a lower elevation. 
Interestingly, the increase in conductivity in GW-62BR occurs at the overburden(bedrock 
interface. GW-62BR also shows a zone of fluctuating conductivity values between depths 
of about 32 and 40 feet where the values vary between -20 mmho/m and about 100 
mmho/m. Such variable values and negative values over a short distance are generally 
attributed to the presence of inetal objects, although the CRA representative indicated that 
no steel was left in the borehole. (The negative values for conductivity for the top few feet 
of each log are due to the steel in the wellhead.) 

Well GW-40D, located south of the other nine wells, contains a zone of slightly 
elevated conductivity (approximately 20 mmho/tn) between depths of about 31 and 37 feet. 
It appears to be located outside the main part of the conductive plume. 

m 
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4. CONCLi1SBONS 

On the basis of the borehole geophysical logs obtained at the Olin Corporation Site 
in Wilmington, Massachusetts, we conclude the following: 

1. Six of the ten wells exhibit well defined zones of sharply elevated conductivity 
(uniformly about 360 mmho/m), and are interpreted to be within the main part of the 
conductive plume. 

2. The top of the conductive plume is located at increasing depths below ground surface 
with increasing distance from the Site. 
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HAGER RI CHTER 
	

	1 8 NDUSTRI AL WAY, UNI T D®1 0 CONDUCTI VI TY 
- 	 SALEM, W 03079 

-603 893-8313 	WELL: GW67D G E 0 S C I E N E_ N C. 	FAX. 

STATE: Mossachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonies EM39 

LOGGING GEOPHYSICIST ,  Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Exploration Corp. 

COMMENTS: 

LOG DATUM: Ground Level 

CLI ENT TD: 

H®R TD: 87.8 f eet 

STATIC WATER LEVEL: 17.3feet 

DEPTH TO BEDROCK: 

(GW67DSC.DAT) GW67D, Wilrrington, MA, 12-16-92, HAGER—RICHTER 

Con(kictivit 
n7*o/m 

Conductivity  " 0 	 -a 	v 	 Condtictivity 
mTlho/m 	---5-0--'4 	

m  0 	
nr-ho/m 

(GW67DSC.DAT) CW67D, WilrTington, MA, 12-16-92, HAGER—RICHTM 



8 1 NDUSTRI AL WAY, UNI T D-1 0 NAGER-RI CNTER 	SALEM, NH 03079 
DUAL TEMPERATURE 

PHONE: 
~~3 89~-~~~GEOSCI ENCE, INC. 	FAX:   11 WELL: GW62RPD 

PROJECT: Olin Corporation Site 

CLIENT: C onest ogo— Rovers & A-ssociotes, Inc. 

LOCATION: Wiln-ington 

STATE: IvInssachusetts 	COtJNTY: Essex 

INSTRUMENTATION- Mt. Sopris Series III 

LOGGING GEOPHYSICIST: Jeff Mann 

CLI ENT REP: Jon Michels 

DRILLING CONTRACTOR- Soils Exploration Corp. 

COMMENTS: 4" PVC to 105 feet 

DATE: January 20, 199307  

H—R FILE #: 92G29A 

F-LEVATI ON-. 

LOG DATUM: Cround Level 

CLIENT TD: 
H—R TD: 1 45.9 feet 

STATIC WATER LEVEL: 2.7 feet 

DEPTH TO BEDROCK: 75 feet 

(62brdtrrp.dbt) MW62BRD 	1-20-93 	HAGER—RICHTER GEOSCIENCE 

jtffper®ure~ft~ . 
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HAGER—RI CHTFR 8 1 NDUSTRI Al- WAY, LJNI T D-1 0 

SALEM, NH 0307/9 

OSCI 	 PHONE: 603 893-994-4 roE 	ENCL, INC$ 	FAX: 6•3 893-8313 

DUAL TEMPERATURE 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Mt. Sopris Series III 

LOGGING GEOPHYSICIST- Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Exploration Corp. 

COMMENTS- 4" PVC to 26 feet 

DATE: January 20, 1 993 
H—R FILE #: 92G29A 
ELEVATI ON- 

LOG DATUM: Ground Level 

CLI ENT TD: 

H—R TD: 75.7 f eet 

STATIC WATER LEVEL- 8.1 feet 

DEPTH TO BEDROCK 21 feet 

(nv68brtp.dbt) 	MW68BR 	1 —20-93 	HAGER—Ri CHTER GEOSCI ENCE 
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8 1 NDUSTRI AL WAY, UNI T D— 10 HAGER®RICHTER 	SALEM, NH 03079 

n r— 	 I K I /-% 	 PHONE: 603 893-99" 

OL 	Un I E N' C E l  1 INU. 	FAX: 603 893-8313 

CONDUCTIVITY 

NF*44•0[_,] 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Expioration Corp. 

COMMENTS: 

DATE: Decerrber 1 7, 1992 
H—R FILE #: 92G29A 
ELEVATI ON: 

LOG DATUM: Ground Level 

CLIENT TD: 

H—R TD: 91.8 feet 

STATIC WATER LEVEL: 4.7 feet 

DEPTH TO BEDROCK: 

(GW61 BRSC.DAT) GW61 BR, Wilr-  rington, MA, 12-17-92, HAGER—Ri CHTER 
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8 1 NDUSTRI AL WAY, UNI T D— 10 AGER-R! CHTER 	C-Al r- kA. NH 010-70  

PHONE: 603 893-994-4 GEOSCIENCF,
•  

FAX- 603 893-8313 Nrfflumreffi•' i 

PROJECT: Olin Corporation Site 

CLIENT: Conestoga—Rovers & Associates, Inc. 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST- Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Exploration Corp. 

COMMENTS: 

DATE; Decen-ber 16, 1 992 

H®R FILE #: 92G29A 

ELEVATI ON- 

LOG DATUM: Ground Level 

CLI ENT TD: 

H—R TD- 46.3 feet 

STATIC WATER LEVEL ,  10.Ofeet 

DEPTH TO BEDROCK: 

(GW69DSC.DAT) 	GW69D, Wilr-  Tington, MA, 12-16-92, HAGER—RICHTER 

Conductivity 
	v 	Conductivity 

m*0/m 	50 	0 	mTiho/m 

... 

........... 

....... 	 ... ... 

... .... 	 .... 

.... 

.... 	...... 

.... 	 .... .... 

........ 	 ......... 

:*....' ........ 

....... 

........ 	........... 

... 	 ... 

... 	 ... 

... 	 ... ... 	........ 	 ... 

. 

.... 

......... 

.... 	.... 	.... 	 .... 

.... 

.... 

.... 	 ......... 

.... 

.... 

.... 

......... 

.... 

............... ... 

....... ... 	 ... 

........ 

... 

.... .... .... 	 .... .. 

...... 

....... 

'CD .... 	 .... 

................... 	.... 

.... 	 .... 

.... 	 .... 

...:.... ~
....::...:... 

.... 	 .... 

.... 

...;....:....:....:... 

.... 

...:....:....:...:.. 

..:...:...:.. 

... 

.. ~ ...:...:...:. 
............... 

..:...:...:...:.. ..:...:...:...:.. ..:...:...:...:.. 

(A 

..:....:....:....:... 

.... .... 	 .... .... 

.......... 	.......... .... 	 .... .... 	.... .............. 

... .............. _. 

~ 

........................ 

CD ......... 

.... 

..  .. ... . 

......... 

Conductivity 	 Conductivity . 0
v ~_N 	V\ nrto/m 	50 	0 	nriio/m 	400 

-GW69DSC.DAT) CW••D, Wilryington, MA, 12-16-92, HACER—RICHTER 



I NDUSTRI Al- WAY, UNI T D .... 1 0 

SALEM, NH, 03079 
PHONE: 603 893-994-4 

FAX: 603 893-8313 

CONDUCTIVITY 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Monn 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Exploration Corp. 

COMMENTS: 

DATE: Decen-ber 16, 1992 
H—R FILE#: 92G29A 
ELEVATI ON: 

LOG DATUM: Ground Level 

CLI ENT TD: 

H—R TD: 50.3 feet 

STATIC WATER LEVEL ,  12.8 feet-

DEPTH TO BEDROCK: 

(GW71DSC.DAT) 	GW71D,Wilrrington,MA,12-16-92,HAGER—RICHTER 
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Site Habitat Characterization 
Olin Wilmington Facility 

51 Eames Street 
Wilminoton, MA 

	

1.0 	Introduction 

This report provides a detailed evaluation of the location and characteristics of 

the various upland and wetland habitat areas on and immediately adjacent to the 

property located on Eames Street in Wilmington, Massachusetts. 

For the purpose of this report, the area of study includes all contiguous property 

at the Eames Street facility, the offsite West Ditch System located immediately to 

the west of the site, and a similar stream and ditch system located to the east 

and adjacent to the MBTA railroad track which is referred to as the East Ditch 

System. 

Within the study area, both upland and wetland habitat classes were identified and 

distinct areas of upland and wetland composed of one or more habitat classes are 

discussed relative to their vegetative cover, hydrology, soils, wildlife use and 

other pertinent characteristics. The location of each of the upland and wetland 

areas is identified on Figure 1, Habitat Location Plan. 

	

2.0 	Site Overview  

The property exhibits several past and present land use patterns which have had an 

impact on shaping the current condition of the site. The north portion of the 

site, including approximately one-third of the property area, is currently 

developed and contains the offices, parking area, several warehouse buildings, 



industrial structures such as loading platforms, above ground holding tanks and a 

water treatment facility. Several concrete pads remain intact from razed process 

buildings. In general, this portion of the site is highly developed, however, 

daily activities on this portion are currently limited to facility maintenance and 

groundwater investigation and monitoring activities. 

The central portion of the property is a wetland area which has been highly 

disturbed during previous tree cutting, soil excavation and stream channelization 

activities. Several gravel spoil piles and berms remain around a small pond and 

along the banks of the streams in this portion of the site. The central wetland 

areaon the site is listed as Zone B according to the F1ood Insurance Rate Map 

(FIRM) for Wilmington, Massachusetts, Middlesex County dated June 15, 1982. 

(Community Panel Numbers 250227-0002 B and 250227-0004 B). Figure 2 illustrates 

the FIRM for the site. 

The southwest corner of the property contains a gypsum landfill which has been 

capped and is currently mowed periodically to restrict tree and shrub development. 

The remaining south central and southeast portion of the site is mixed forested 

wetland and forested upland. Several old ditches, stone piles and an old 

foundation indicate the historic farming activities on this portion of the site. 

The average diameter of the forest trees in this area is 12 to 14 inches dbh 

(diameter at breast height). The presence of the mature red oak/white pine forest 

canopy indicates this portion of the site has most likely remained relatively 

undisturbed for 60 or more years. 
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3.0 	Upland Habitat Evaluation 

	

3.1 	Upland Area classification  

The upland component of the property currently consists of several types of areas 

which are best classified according to their respective land use and vegetation 

cover patterns. While no one formal habitat classification system is available 

for disturbed sites such as this, the following descriptions best identify the 

current conditions of the upland habitats on the site. 

- 	Heavily maintained/industrial - This class includes all upland areas 

currently or previously developed which continue to be maintained as 

part of an industrial facility. Characteristics of this class include 

all office, factory and storage buildings on the site, paved parking and 

driveway areas, industrial facilities such as fuel tanks, railroad 

tracks, concrete pads and loading platforms. 

- 	Heavily maintained/open field - This class consists of areas on the site 

which have been previously altered and were heavily utilized in the past 

but are currently mowed periodically and maintained as open field. 

Included in this class are areas due south of the factory buildings on 

the site known as the former lagoon area and the area of the capped 

gypsum landfill in the southwest corner of the property. 

- 	Upland Forest (white pine/Northern red oak/white ash stand type) - This 

class includes all the upland forested portions of the property. The 

stand type is white pine/Northern red oak/white ash according to Forest 

Cover Types of North America, eociety of American Foresters, 1954. 

Variations and subtypes in species composition exist in specific areas 

on the site due to manmade or natural disturbances. Portions of the 

forested upland area are in various stages of secondary succession, 
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however, in general, the majority of the forested area was found to be 

consistent in species composition with this stand type. The primary 

species in the type are Eastern white pine, Northern red oak and white 

ash. Red maple is the chief associate while various other species may 

also be present in specific areas. 

3.2 	Upland Area Characterization  

3.2.1 	Upland Area A 

Upland Area A is the front or north portion of the site and extends from the 

entrance along Eames Street to the south of the existing or former building and 

tank facilities. This area of the site is highly developed and contains offices, 

associated landscaping, industrial structures and several mature trees standing 

along the perimeter of the maintained area. Much of this area is paved. Upland 

grasses and forbs generally dominate the non-paved portions of the site here. 

Drainage from this area generally sheds toward the west toward Drainage Area BB 

and to the south toward Drainage Area AA. 

The soils of Upland Area A have been obscured by impervious surfaces and building 

construction. These soils are classified as Urban Land and include areas of 

Udorthents which are heavily disturbed by cultural activities which include 

excavating, regrading, filling and continued maintenance. Due to the highly 

developed condition of this portion of the site, quantitative vegetation sampling 

and soil sampling was not conducted. Although this area of the site was in active 

chemical manufacturing for many years, current activities are limited primarily to 

facility maintenance and groundwater interception system. 
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3.2.2 	Upland Area B 

Upland Area B is located south of the buildings and industrial facilities on the 

site and is an area of open mowed field which once contained open lagoons or 

settling ponds. These structures have been removed, the area has been regraded 

and is now mowed periodically. This area is best characterized as heavily 

maintained/open field. 

The soils of this area are heavily disturbed by historic grading activities which 

include excavating, regrading, filling and continued maintenance. These soils are 

classified as Udorthents. They are variable in composition and drainage class 

because soil morphology has been altered by the development activities. 

Additional onsite investigation would be necessary to determine the suitability of 

these soils for future use. The periodic mowing of this area restricts tree, 

sapling and shrub development and limits the plant community to grasses and forbs. 

Dueto the season of observation, definitive identification of the herbaceous 

species in this area was not feasible. The past disturbances and the present 

maintenance schedule in this area restricts further succession toward a more 

natural and diverse plant community. 

	

3.2.3 	Upland Area C 

Upland Area C is a capped gypsum landfill in the southwest corner of the site. 

This area is periodically mowed and is maintained as open field with only an 

herbaceous stratum with a variety of upland grasses and forbs present. Due to the 

season of observation, definitive identification of species in this area was not 

feasible. The past disturbances and the present maintenance schedule in this area 

restricts further succession toward more natural communities. Therefore, this 

area is best characterized as heavily maintained/open field. Due to the season of 
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observation along with the closely mowed condition of the herbaceous stratum, 

quantitative vegetation sampling was not conducted in this area. Similarly, due 

to the present land use of this area and disturbed nature of the area, soil 

sampling was also not conducted. 

3.2.4 	Upland Area D 

The remaining portion of the property, including the area south of the central 

wetland area, an upland island centrally located on the site, and several small 

peripheral areas are typically forested upland. These areas are best described as 

successional mixed hardwood/white pine and generally corresponds to the white 

pine/Northern red oak/white ash stand type as described in the Forest Cover Types  

of North America published by the Society of American Foresters. The forest 

canopy is well stratified with an average tree diameter of 12" dbh. This portion 

of the property is relatively undisturbed. Evidence of past farming activities is 

found in several old foundations, stone piles and old cart paths. 

The predominant soils in Upland Area D are deep, well to somewhat excessively 

drained gravelly loamy sand and coarse sand textures. They are deep to water 

table and bedrock. These soils are derived from coarse sandy glacial till parent 

materials. These parent materials were deposited by glacial ice with minimal 

transportation by water. The soils of Upland Area D are relatively undisturbed as 

compared to other areas of the site. These soils most closely resemble Canton 

series soils. Canton soils have more sand in the substratum and are less firm in 

the substratum than other till soils with dense basal deposits. 

While glacial ti11 materials are generally unstratified and heterogeneous in the 

forested upland area, the largest portion of the forested area, closest to the 
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town line with Woburn, does exhibit some signs of stratification and likely 

experienced influence from glacial meltwater. Conversely, the soils on the upland 

island generally possess finer textures and do not exhibit stratification. By 

virtue of its landscape position, the island is only moderately well to well 

drained as are the portions of Upland Area D to the east and west of the pond. 

The condition of most of the area indicates that this area has received minimal 

disturbance in the last 60+ years. Recent disturbance in this area appears 

limited to periodic use of several cart paths to access groundwater monitoring 

wells and the area disturbed to erect the chain link fence at the perimeter of the 

property. 

The tree stratum in the forested areas is made up of red oak (Quercus rubra), 

black cherry (Prunus serotina), white oak (Quercus alba), red maple (Acer rubrum), 

gray birch (Betula populifolia), white pine (Pinus strobus) and pitch pine (Pinus 

rigida). The sapling stratum typically contains red oak, red maple, gray birch 

and white pine. The shrubstratum density is variable through much of the area 

with shadbush (Amelanchier canadensis), highbush blueberry (Vaccinium corymbosum), 

white pine, beaked hazelnut (Corylus cornuta), common red raspberry (Rubus 

idaeus), blackberry (Rubus sp.), black chokeberry (Aronia melanocarpa) and 

multiflora rose (Rosa multiflora) occasionally present. The herbaceous stratum 

typically consists of cinnamon fern (Osmunda cinnamomea), teaberry (Gaultheria 

procumbens), partridge berry (Mitchella repens), clubmoss (Lycopodium 

complanatum), common raspberry (Rubus sp.) and poison ivy (Toxicodendron 

radicans). Additional herbaceous species were present but unidentifiable due to 

the season of observation. The liana stratum is typically sparse with poison ivy, 

bittersweet (Celastrus scandens) and grape (Vitis sp.) present. Table 1 portrays 

the plant community characteristics of the forested upland island in the central 
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portion of this area. Figure 3 illustrates the moderately stratified nature of 

this forested upland and the dominance of the tree and shrub communities. .Tab1e 2 

provides the plant community characteristics of the forested upland area in the 

southeastern corner of the property. Figure 4 illustrates tne aign vertical 

stratification of this portion of the forested upland. The generally mature even 

aged nature of the forest cover along with the high degree of stratification in 

the forest indicates that these areas have been relatively undisturbed for 60 or 

more years. The high degree of vertical stratification in these areas generally 

increases the overall wildlife habitat value of the forest. 

4.0 	Wetland Habitat Evaluation 

4.1 	Wetland Regulatory Jurisdiction and Delineation 

4.1.1 	Jurisdictional Wetland Regulations 

The site is subject to the following wetland protection regulations: Massachusetts 

Wetland Protection Regulations (MWPR) 310 CMR 10.00 and the Federal Clean Water  

Act, Sections 401 and 404. The site currently contains wetland resource areas 

which are jurisdictional under a11 of these regulations. Jurisdictional state 

wetlands include Bank (310 CMR 10.54) associated with perennial and intermittent 

streams on the site, Land Under Water (310 CMR 10.56) associated with a pond and 

perennial stream on the site, and Bordering VegetatedWetlands (BVW) (310 CMR 

10.55). While these resource types are included in the state jurisdiction, all 

wetland areas on the site also represent federal wetland areas and fall under the 

jurisdiction of the Army Corps of Engineers (ACOE) under the Clean Water Act, 

Sections 401 and 404. 
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According to the FIRM for the Town of Wilmington, Massachusetts, Middlesex County, 

dated June 15, 1982, the property contains an area of Zone B` floodplain 

throughout the central portion of the site. No Zone A floodplain occurs on the 

site. Based on the vegetative, topographical and hydrological conditions on the 

site, it is anticipated that any areas of 100 year floodplain which may occur in 

Zone B will fa11 within the jurisdictional BVW boundaries and thus no 

jurisdictional Bordering Land Subject to Flooding (BLSF) as identified in MWPR 310 

CMR 10.57 occurs on the property. Figure 2 illustrates the floodplain area 

designated on the Community Panel Numbers 250227-0002 B and 250227 0004 B of the 

FIRM for the Town of Wilmington, Massachusetts. 

All upland portions of the site falling within 100 feet of the onsite or adjacent 

wetland boundary when the boundary delineates the edge of BVW or Bank are 

considered jurisdictional buffer zone area subject to regulation under the MWPR. 

No buffer zone is dictated for the small isolated wetland, Area DD, by state 

regulation. 

4.1.2 	Wetland Boundary Delineation 

Due to the nature of the site, only slight variations were observed in the 

jurisdictional boundaries of the wetland areas using the respective delineation 

approaches in the state and federal regulations. As a result, one wetland 

boundary was established which encompasses the state and federal wetland 

jurisdictional boundary for each area. The wetland delineation placed in the 

~ 	 Zone B is defined as: "Areas between limits of the 100-year flood and 500- 
year flood; or certain areas subject to 100-year flooding with average depths 
leas than one (1) foot or where the contributing drainage area is less than 
one square mile; or areas protected by levees from the base flood." 
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field represents the upper limit of either the state wetland boundary based on the 

predominance (50% or more) of wetland indicator species, or a federal wetland 

boundary based on the three parameter approach as defined by the 1987 Federal 

Manual for Delineating Jurisdictional Wetland Areas. 

The field delineation was conducted by placing consecutively numbered solid pink 

flags at intervals along the wetland boundary. The interval between flags is 

determined by the configuration of the boundary and density of vegetation. The 

wetland flags series used to complete the delineation are: A1-A60, B1-B23, C1- 

C53, D1-D118, El-E16, F1-F6, Gl-G16, H1-H2O, Jl-J18, S1-S16, U1-U58, V1-V13, W1- 

W34, X1-X28, Yl-Y29, and Zl-Z22 respectively. 

Wetland flags were placed in the field according to the criteria for delineation 

provided in the MWPR. The flags identify the limit where 50 percent or more of 

the vegetation cover by stratum (tree, sapling, shrub, liana (vine) and 

herbaceous) is made up of wetland indicator species or according to the multi- 

disciplinary technical criteria utilized by the federal government for wetland 

delineation, whichever location was higher on the topography. 

In utilizing the federal methodology, the wetland flags identify areas which 

exhibit evidence of hydrophytic vegetation, hydric soils and wetland hydrology 

Circular plots were utilized for the vegetation and soil sampling and plot size 

for each respective stratum was adjusted according to site conditions. In 

general, vegetation plot sizes for each stratum are as followsa tree and liana - 

30 foot radius, sapling and shrub - 15 foot radius, and herbaceous 5 foot radius. 

Trees were sampled by measuring the dbh of each stem in the plot and the 
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corresponding value was then recorded on the data form. Sapling, shrub, 

herbaceous and liana species were sampled by calculating the percent aerial 

coverage of each species in the stratum. The status of plant species as wetland 

indicator plants was determined using the National List of Wetland Plants for 

Massachusetts dated May 1988. 

Soil observation holes within the plot area were dug by hand using tile spade 

and/or dutch auger. The point of ineasurement of the soil surface does not include 

the forest duff (recognizable plant remains/fibric non-soil material per USDA 

format) for mineral soils. For organic soils and mineral soils with a histic 

epipedon (thick organic surface layer), the soil surface is the top of the 

uppermost organic horizon. A11 soil colors are based on standardized notation and 

color chips of the Munsell Soil Color Chart (1990 Edition) and a moist condition 

unless noted otherwise. 

Any soil profile descriptions and vernacular are based on currently accepted 

terminology of the United States Department of Agriculture (USDA)/Soil 

Conservation Service (SCS). Color, texture, structure, consistence and other 

phyeical soil properties are based on field estimations; no laboratory tests were 

performed. 

Hydric soil determinations are based on actual field observations of soil 

morphology as compared to the technical criteria and field indicators listed in 

the Corps of Engineers Wetlands Delineation Manual dated 1987. For hydric soil 

determinations, the control section is 20 inches (50 centimeters) minimally, from 

the soil surface. Soil drainage class determinations are based on actual field 

observations of soil morphology as compared to the U.S. Army Corps of Engineers - 
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New England Division, Guidelines For Soi1 Drainage Class Determination, dated 	: 

02/27/91. Soil taxonomy determinations are based on actual field observations as 

compared to the Keys to Taxonomic Classification of New England 3oile by M.R. 	.. 

Cuomo and S.A.L. Pilgrim. January 1991. 

4.2 	Wetland Area Characterization 

4.2.1 	Wetland Classification  

For the purpose of evaluation, the wetlands on the site were segregated into 6 

drainage areas based on the overriding hydrologic characteristics. Each of these 

areas include one or more wetland classes based on their plant community 

composition and structural components. Each wetland class has been identified in 	... 

the field through visual observations of hydrologic and plant community 

characteristics. Detailed descriptions of the wetland classes within the various 

drainage areas were documented at strategic observation points which provided 	. 

representative samples of the wetland types present. Classification of wetland 	. 

areas on the site is from Classification of Wetlands and Deep Water Habitats of 

the United States by Lewis M. Cowardin et. al., United States Fish and Wildlife  

Service. 

The various wetland areas found on the site have been classified into the 

following wetland types: 

-  Forested wetland  - This wetland class is characterized by woody 

vegetation and normally possesses an overstory of trees, and understory 

of young trees and shrubs and a low understory of herbaceous species. 

The forested wetlands on the site are considered broad leaved deciduous 

and, in general, red maple is the dominant tree species. 

-  Scrub-shrub wetland  - This wetland class is dominated by woody 

vegetation less than 20 feet tall and includes true shrubs, young trees 
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and other normally taller shrubs and trees stunted due to environmental 

conditions, i.e. ice damage, wind damage, frequent flooding or browsing. 

The scrub-shrub wetlands on the site are considered broad leaved 

deciduous and are generally dominated by silky dogwood (Cornus amomum), 

highbush blueberry, sweet pepperbush (Clethra alnifolia) and glossy 

buckthorn (Rhamnus frangula). 

- Emercent wetland - This wetland class is characterized by erect 

herbaceous species well suited for survival in very wet or inundated 

soil conditions. In general, the species are most commonly perennial 

we11 rooted hydrophytes. The emergent wetlands on the site are 

considered Palustrine persistent emergent wetlands dominated by such 

species as cattail (Typha latifolia), woolgrass (scirpus cyperinus), 

purple loosestrife (Lythrum salicaria), sedge (Carex spp.) and reed 

(Phragmites spp.). 

- Unconsolidated bottom - This wetland class includes wetland and standing 

water areas with at least 25% of the bottom substrate covered by 

particles smaller than stones (rock fragments larger than 25.4 cm (10 

inches) but less than 60.4 cm (24 inches)) and <30% vegetative cover. 

The small pond on the site fits this description and therefore has been 

included under this class. 

- Streambed - This class includes all the intermittent and perennial 

drainage channels on the site. Substrate within each streambed can vary 

greatly depending on local conditions. Streambeds may be scoured and 

unvegetated or may contain occasional pioneering annuals or perennial 

emergents and shrubs. The vegetation co®er, howev®r, must be too sparse 

to classify the area as either emergent wetland or scrub-shrub. 
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4.2.2 	Drainage Area Descriptions 

4.2.2.1 	Drainage Area AA  

Area AA is the primary drainage path through the property. .It includes the "West 

Ditch" "South Ditch" and portions of the "East Ditch" systems. Area AA is 

considered to begin in the three distinct channels of the offsite West Ditch area 

and flows easterly under the abandoned railroad at a stone box culvert and onto 

the property. The three offsite drainage ditches generally collect water from a 

drainage basin which is in predominantly commercial and light industrial use. The 

ditch system receives water from a detention pond located west of Jewel Drive, 

several roof and parking lot drainages, surface runoff and from groundwater 

discharges. The West Ditch system is entirely manmade with flow channels along 

lot lines and along the adjacent railroad line. The West Ditch 8ystem flows 

largely in response to precipitation runoff with significant flows occurring 

during and immediately following storm conditions. Between storms the principle 

hydrologic input is groundwater which appears to maintain a sma11 relatively 

constant flow within the channel once it enters the property. Water collected in 

the west Ditch system flows under the railroad track via a box culvert and east 

through the property within a well defined channel (referred to as the South Ditch 

System). 

The West Ditch system is a principal source of surface discharge of site 

groundwater. The resulting interaction with surface water conditions results in 

formation of relatively insoluble compounds which form a low density flocculent 

which drifts with the stream flow and settles throughout the stream bottom in the 

West Ditch as we11 as in the remainder of Drainage Area AA. Plans to control the 

flocculent on the site property have been the focus of considerable study. A 

detailed evaluation of existing conditions of the West Ditch system was provided 
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in Wetlands Preservation, Inc.'s Existing Wetland Conditions, Interim Action Plan, 

West Ditch Precipitate report dated November 2, 1992. This report may be referred 

to for additional information on the emergent wetland areas.within the West Ditch. 

The soils within the West Ditch area are heavily disturbed by development 

activities along Jewell Drive and appear to have been filled and regraded. These 

soils are classified as Udorthents and have a wet substratum. These soils are 

considered hydric and most closely resemble poorly drained mineral soils. The 

stream channels in the lower end of the ditch are also frequently covered with 

flocculent from the contaminated groundwater release. This flocculent tends to 

readily resuspend during high runoff periods and the degree of flocculent percent 

is dependent upon several factors including water flow, water 1evels and 

groundwater levels.  

Vegetation patterns within the West Ditch System reflect the historically 

disturbed nature of the area resulting from railroad and industrial development. 

Vegetation in the ditch system is highly variable with vegetative cover generally 

dominated by plant species which can tolerate a wide range of hydrologic 

conditions. Predominant species are purple loosestrife, cattail, Canada rush 

(Juncus canadensis), soft rush (Juncus effusus), sedge, common reed, glossy 

buckthorn and red maple. Vegetation is patchy in distribution, apparently a 

result of the variations in soil and hydrologic conditions. The vegetation is 

dominated by an herbaceous stratum throughout the central portion of each ditch 

with a relatively dense shrub stratum occurring along the bank. The frequency of 

flooding in this area limits the development of tree and shrub strata throughout 

most of the central portion of the ditches. The herbaceous plant community will 

most likely remain dominant with little change within the flooded basin. Table 3 
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provides details of the current plant community in a typical section o£ the 

emergent wetland in the West Ditch. The dominant herbaceous stratum throughout 

the central portion of this area along with the species composition identifies 

this area as emergent wetland. Figure 5 illustrates the percent cover by 

vegetation stratum and the dominance of the herbaceous stratum in the emergent 

wetland area. 

Once on the site property, the stream, now referred to as the south Ditch, 

receives flow from Area BB and generally deepens and flows easterly across the 

site. Near the center of the property, the stream flows adjacent to a small 

manmade pond. A small break in the berm of the pond provides a hydrologic 

connection with the stream. The direction of flows to and from the pond from the 

stream are dependent on relative hydrostatic head in each area. The stream 

continues southeastward past the pond eventually merging with the third major 

drainage stream (Drainage Area CC) on the site near the fence along the eastern 

property line. Following the confluence with the flow from Area CC, the stream 

flows off the property into the railroad ditch along the west side of the MBTA 

tracks where there is a confluence with flows from Drainage Area EE, also referred 

to as the East Ditch. The combined flows discharge south to a 24" CMP where it 

continues through a series of surface and subsurface drainages along the west side 

of the MBTA railroad tracks to its eventual confluence with Halls Brook just west 

of the inlet of Halls Brook at Mishawum Lake in Woburn. Halls Brook in this area 

is highly degraded as a result of industrial urbanization, however, the Halls . 

Brook system does support populations of the Mystic Valley Amphipod (Crangonyx 

aberrans), an invertebrate which is state listed as a Species of Special Concern 

pursuant to the Massachusetts Endangered Species Act (MGL c. 131A). 
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The soils in the South Ditch section of Drainage Area AA are heavily disturbed by 

logging, excavating, regrading and filling, especially at the margins of the 

current wetland boundary. These soils are classified as Udozthents and have a wet 

substratum. 

The predominant soils inside the wetland boundary are considered hydric and 

closely resemble very poorly drained mineral soils. The eastern portion of 

Drainage Area AA, within the confines of the fence line around the parcel, is 

periodically inundated or ponded during cycles of high groundwater table. 

A profile description (typical) for predominant soils within the wetland area 

reads as follows: 

	

0" 	Black (lOYR 2/0), fibric plant remains, mucky peat, saturated 

	

6" 	B1ack (lOYR 2/0), loam 

	

12" 	Gray (lOYR 6/1), coarse sandy loam (gleyed) 

	

36" 	terminated, refusal (stones) 	 . 

This description most closely corresponds to Scarboro series soils. 

Several wetland community types exist within the South Ditch area, including 

emergent wetlands, scrub-shrub wetlands, a stream, a pond and wooded wetlands. 

Most of the stream channel has been dredged and the banks and portions of the 

streambed have revegetated with emergent wetland vegetation and wetland shrub 

species. Typically there is manna grass (GZyceria obtusa), woolgrass, soft rush 

and sedges in the herbaceous stratum. There is glossy buckthorn, gray birch and 

sweet pepperbush in the shrub stratum. Occasionally there is red maple, gray 

birch, red oak, shadbush and swamp white oak (Quercus bicoZor) in the tree stratum 

along the edge of the stream. 
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The manmade pond is approximately 150' by 50' and is located centrally in the 

property. The pond is hydrologically connected with the stream via a.small break 

in the berm at the southwest corner. The area immediately to the northeast and 

west of the pond is highly disturbed and contains several gravel berms and piles, 

most of which have revegetated with upland trees, shrubs and herbaceous species. 

The pond is we11 vegetated along the north edge with dense overhanging shrubs and 

small trees including gray birch and red maple in the tree stratum and glossy 

buckthorn and red chokeberry (Aronia arbutifolia) in the shrub stratum. There are 

several small open areas along the pond edges vegetated with soft rush, goldenrod 

(Solidago sp.), swamp dewberry (Rubus hispidus) and little bluestem (Rndropogon 

scoparius) in the herbaceous stratum. Initial investigations indicate the pond as 

unconsolidated bottom with a mud bottom substrate. Most of the pond bottom has 

been subject to significant deposition of flocculent material from contaminated 

groundwater discharges. The pond has a vegetative cover of less than 30% and is 

permanently flooded. observations during the summer of 1992 indicate extremely 

sparse submerged aquatic vegetation exists within the pond area. The edges of the 

pond are vegetated with an approximate equal percentage of species in the shrub 

and herbaceous strata with tree, sapling and liana strata generally nonexistent. 

Table 4 provides details on the plant community of the area immediately along the 

pond edges. Figure 6 illustrates the dominance of the shrub and herbaceous strata 

along the pond edge and the general absence of the tree, sapling and liana strata. 

The dominant species within the herbaceous and shrub strata indicate that this 

area, while once highly disturbed, is currently in an early successional stage of 

revegetation. 
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There is a large scrub-shrub wetland area to the north and northeast of the pond 

area. In this area, groundwater breakout occurs and generally flows are from the 

former lagoon area in a southeasterly direction to the South Ditch. There are 

also several small depressional areas within this scrub-shrub wetland which 

occasionally pond water. Typically this area contains heavily vegetated shrub 

thickets with many open clearings interspersed throughout. The clearings are 

dominated by a dense herbaceous stratum. 

Historical data from aerial photography and recent field observations of remnant 

stumps and downed logs indicate the area east of the old lagoon area and north of 

the pond area was once forested but has undergone a significant change in 

vegetation cover. There are rotting tree stumps throughout this scrub-shrub area 

which show evidence of past cutting activities. While an indepth investigation 

has not been done, it appears the earlier forest canopy in this area died back 

within a relatively short period of time. The standing dead trees were 

subsequently cut and removed from the area. The present scrub-shrub community has 

become well established in the cleared or open area. Evidence of this mortality 

has been observed on aerial photographs dated April 13, 1981 and may be related to 

a variety of factors, including air or water borne contaminants from the old 

lagoon structure, human induced surface and ground hydrology changes, or natural 

causes such as gypsy moth defoliation, disease, etc. In general, this area is 

dominated by gray birch with red maple occasionally present in a sparse tree and 

sapling strata. The shrub stratum is dominated by gray birch and glossy buckthorn 

with common elderberry (Sambucus canadensis) and highbush blueberry occasionally 

present. The herbaceous stratum ranges from relatively sparse in the dense 

thicket portion of this scrub-shrub wetland to dense in the open clearings. 

Goldenrod, woolgrass and unidentified grasses (Graminae spp.) are commonly found 
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throughout this area with pokeweed (Phytolacca americana), tussock sedge (Carex 

stricta) and phragmites (Phragmites austra2is) occasionally present. False 

buckwheat (PoZygonum scandens) is occasionally present in the liana stratum. 

Provided in Table 5 are the results of vegetation sampling conducted within the 

scrub-shrub wetland area. The species composition of the tree, sapling and shrub 

strata are dominated by an early successional species typically found on disturbed 

sites. Figure 7 illustrates the high percentage of species cover in the shrub and 

herbaceous strata while the tree, sapling and liana strata are relatively sparse. 

Also present in Drainage Area AA is a small portion of forested wetland adjacent 

to the fence at the east property line. This area is typically vegetated with a 

mature overstory with red maple dominant and white oak, gray birch, black cherry 

and white pine occasionally present in the tree stratum. Red maple and gray birch 

are found in the sapling stratum. The shrub stratum is dense at the perimeter of 

this area and generally sparse toward the center. Glossy buckthorn, red maple and 

highbush blueberry are found with shadbush occurring occasionally. No species 

were observed in the liana stratum. The herbaceous stratum consists of glossy 

buckthorn seedlings and an unidentified fern species. The vegetational 

composition of this area is generally evenly distributed among the tree, sapling 

and shrub strata with a sparse herbaceous stratum and no liana stratum present. 

The plant community composition is typically broad leaved deciduous. Table 6 

provides results of vegetation sampling within this forested wetland area. Figure 

8 illustrates the approximately equal percent coverages of tree, sapling and shrub 

strata, a generally sparse herbaceous stratum and a nonexistent liana stratum for 

the sample. The degree of stratification and dominance of the older tree and 

sapling species indicates this area has not undergone recent disturbances. 
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4.2.2.2 	Drainage Area BB 

Area BB is generally located west of the main site buildings and also includes a 

small area in the northwest corner of the site. This small drainage area begins 

in the northwest property corner and is joined by a second small drainage 

originating from a culvert at the outfall for the water treatment facility on the 

site. The flows through the culvert are intermittent and depend on water 

treatment system discharges and runoff on the site. Together, these flows form 

the main stream which flows south along the west property line. The lower portion 

of the drainage in Area BB is a dug channel. The flow in the channel continues 

south to a 36" culvert running under the access road midway along the west side 

property line on the site. A short distance below the culvert, the drainage 

merges with the flow in Drainage Area AA. 

The soils of Wetland Area BB are heavily disturbed by historic site activities 

which include excavating, regrading and filling in and around the borders of the 

wetland. The area also historically received stormwater runoff from roofs and 

other impervious surfaces located on the developed (northerly) portion of the 

site. 	These soils are classified as Udorthents due to the site history. 

The predominant soil condition within the wetland represents a very poorly drained 

organic soil. These soils have a very wet substratum and are considered hydric. 

A profile description (typical) for the existing unfilled wetland area reads as 

follows: 

0•' 	B1ack (lOYR 2/0), highly decomposed sapric muck 

30" 	Brown (7.5YR 5/3), coarse sandy loam 

48" 	terminated, no refusal 

This description most closely corresponds to Freetown series soile. 
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Area BB contains several wetland classes associated with the small drainage stream 

flowing south through the area. The northern portion of Area BB is . generally an 

emergent wetland at the center with a plant community dominated by cattail, 

meadowsweet (Spiraea latifolia), goldenrod and purple loosestrife. Surrounding 

the open marsh portion is an area of forested wetland dominated by red maple, gray 

birch and swamp white oak in the tree stratum; red maple in the sapling stratum; 

highbush blueberry, shadbush and glossy buckthorn in the shrub stratum; and 

cinnamon fern in the herbaceous stratum. 

Associated with the middle portion of the stream in Area BB is a similar open 

marsh area typically vegetated with cattail, purple loosestrife, meadowsweet and 

goldenrod. Occasionally there is glossy buckthorn, red maple and gray birch 

present in the shrub stratum along the side slope/perimeter areas. The vegetation 

of this area is dominated by the herbaceous and shrub strata with tree, sapling 

and liana strata generally nonexistent. The majority of this area is an open 

emergent wetland system with shrub species present along the perimeter. Due to 

the flooding frequency in the area, the vegetation is not highly stratified and it 

is unlikely, due to the saturated and occasionally inundated soils, that rapid 

successional changes in the plant community will occur within the flooded basin. 

Tab1e 7 provides details on the current plant community composition of the open 

wetland portion of Area BB. The dominant herbaceous stratum and the subdominant 

shrub stratum illustrated in Figure 9 identify this area as emergent wetland. 

The plant community in the southern most portion of Area BB is typically a 

forested wetland dominated by gray birch with quaking aspen (Populus tremula) with 

swamp white oak also present. The sapling stratum is dominated by gray birch and 

the shrub stratum is predominantly glossy buckthorn with gray birch and highbush 
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blueberry also present. No species were observed in the liana stratum and in the 

herbaceous stratum there are several fern species (all were unidentified due to 

the season of the year) and glossy buckthorn dominant with sedges, goldenrod and 

swamp dewberry also present. Table 6 provides the results of the vegetation 

sampling in the forested wetland portion of Area BB. The species composition 

found in this area indicates that this area has undergone a previous disturbance 

and is in an early forest successional stage. Figure 10 illustrates the relative 

dominance of the shrub and herbaceous strata. 

There is evidence of past cutting activities in this area and several large 

rotting stumps remain in the area. The main channel of the stream through this 

area is through a manmade ditch which contains flows directly to the 36" CMP at 

the access road along the west side property line. The southerly portion of the 

area also includes a remnant manmade ditch which no longer contains flowing water. 

4.2.2.3 	Drainage Area CC 

Drainage Area CC is located south of Drainage Area AA and surface water from Area 

CC flows to the east eventually entering Drainage Area AA near the eastern 

property line. This small drainage stream begins as groundwater breakout in a 

large, relatively flat scrub-shrub swamp located along the western side of the 

property. Drainage Area CC contains two wetland types, a scrub-shrub portion 

along the west side property line directly south and adjacent to the main drainage 

stream (Drainage Area AA) on the site and a larger forested wetland complex 

located along the eastern portion of the drainage. Drainage Area CC extends from 

the west property line through the center portion of the property to the 

confluence with the main drainage Area AA approximately 25' east of the chain link 

fence at the east property line. 
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The predominant soils in Wetland Area CC are very poorly drained mineral soils. 

The western portions of Drainage Area CC have been exposed to some disturbance 

during past site investigations but the majority of Area CC soils are in a natural 

condition. Portions of the area are subject to flooding due to bank overflow from 

the brook and have a water table that is occasionally above the soil surface. The 

remainder of time the water table is at or very near the soil surface. The soils 

in this area most closely resemble Swansea series. Poorly drained mineral soils 

also constitute a significant portion of the wetland area. 

The scrub-shrub area is vegetated with dense shrub thickets with occasional small 

open grassy areas interspersed throughout. In the thicket section, glossy 

buckthorn is dominant in the shrub stratum, with sweet pepperbush, gray birch 

seedlings and highbush blueberry also present. The herbaceous stratum is 

generally sparse here with cinnamon fern, sensitive fern (Onoclea sensibilis) and 

another unidentified fern species occasionally present. 

In the open grasay portions of the scrub-shrub area, gray birch and glossy 

buckthorn are most commonly found in a sparse to medium shrub stratum with sweet 

pepperbush and highbush blueberry occasionally present. The herbaceous stratum is 

made up of little bluestem, soft rush, Canada rush and swamp dewberry, with twig 

rush (CZadium marisoides) and several unidentified grasses occasionally present. 

This portion of the ecrub-shrub area contains several depresaional areas which 

pond water during the winter and spring seasons. This area was disturbed during 

previous dredging activities in the main stream and several berms and small soil 

piles remain. The vegetation composition of this area is dominated by portions of 

dense shrub thickets along with open grassy patches scattered throughout. 
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Although the area does contain open grassy portions in areas of more recent 

disturbance, the overall plant community makeup best characterizes the area as 

scrub-shrub wetland. The majority of the area was relatively recently disturbed 

and is in an early successional stage with the shrub and herbaceous strata 

dominant. The tree, sapling and liana strata are generally nonexistent. The 

hydrologic conditions in this area are similar to the adjacent wooded swamp and 

this area will most likely develop a tree and sapling overstory over time. Table 

9 provides details on the current plant community composition of this wetland 

area. The occurrence of a dense shrub stratum interspersed with open grassy 

patches identifies this area as scrub-shrub wetland. Figure 11 illustrates the 

dominance of the shrub and herbaceous strata in representative portions of the 

thicket and open meadow areas within the wetland. The species composition and 

structural characteristics indicate past disturbance to this area and identify the 

wetland area as being in a relatively early successional stage. 

The eastern portion of Area CC is a forested wetland and is typical of red maple 

swamps in New England. The tree stratum is dominated by red maple with gray 

birch, swamp white oak, red oak, white oak, black cherry, white pine and pitch 

pine also occasionally present. The average diameter of trees in the overstory, 

excepting gray birch, is 12" dbh. The sapling stratum is made up of red maple 

while the shrub stratum is dominated by glossy buckthorn and red maple with 

Northern arrow-wood (Vl.burnum recognitum), highbush blueberry and red chokeberry 

occasionally present. The predominant observed species in the herbaceous stratum 

were cinnamon fern and glossy buckthorn seedlings with sphagnum (Sphagnum sp.), 

royal fern (Osmunda regalis), wood fern (Dryopteris sp.) and an unidentified fern 

species present but in lesser numbers. No species were observed within the liana 

stratum during the vegetation sampling. The vegetation composition of this area 
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is typical of forested wetlands. The tree, shrub and herbaceous strata are the 

most prevalent, the sapling stratum is sparse and there were no liana observed. 

The average diameter of the trees is 12 inches dbh. . 

This gray birch/red maple stand type is typical on abandoned farm land. The birch 

component is generally short lived, usually dying back in 60 years or less. As is 

typical of most wooded swamps in New England, this community is a sere, or a step 

in the successional stage, and will change over time as the vegetation community 

matures. Table 10 provides the results of the vegetation sampling in the forested 

wetland portion of Drainage Area CC. The species composition found in this area 

indicates that the forested wetland is currently in an early to mid successional 

stage with generally little or no recent disturbances within the forest. Figure 

12 illustrates the generally high degree of vertical stratification in the 

forested wetland. 

4.2.2.4 	Drainage Area DD 

Area DD is an isolated basin which receives surface runoff during storm events 

from the surrounding area particularly the steep side slopes associated with the 

offsite landfill located to the southeast. Several hydrology indicators observed 

in the area including water stains on exposed rocks, rust stains on fence posts 

along the property line, and water stained leaves confirm that this area is 

inundated periodically. 

The predominant soils in Wetland Area DD are very poorly drained mineral soils 

which are somewhat disturbed. These soils often are inundated. Th® soils in this 

area most closely resemble Swansea series. There are somewhat poorly drained and 

poorly drained soils found here as well. 
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The wetland area in Drainage Area DD is an emergent wetland dominated by 

herbaceous hydrophytic vegetation throughout the center portion with generally 

sparse tree, sapling and shrub strata along the outer perimeters. The central 

portion of the area is densely vegetated with purple loosestrife dominant in the 

herbaceous stratum with goldenrod, jewelweed (Zmpatiens capensis), sedges and soft 

rush also present. Occasionally there is evening primrose (Oenothera sp.) in the 

stratum. The edge areas are vegetated with black willow (5aZix nigra) and red 

maple in a sparse tree stratum. Red maple forms a sparse sapling stratum along 

the perimeter of the area. Glossy buckthorn and common elderberry are found in 

the shrub stratum which is also restricted to the perimeter of the basin. There 

were no species observed in the liana stratum. The vegetational composition of 

this area is dominated by a dense herbaceous stratum with trees, sapling and 

shrubs occurring in approximate equal densities around the perimeter. The 

majority of this isolated area is an emergent wetland. Due to frequent flooding 

in this area, the vegetation is not highly stratified and it is unlikely due to 

the hydrologic conditions that rapid change in the plant community structure will 

occur within the flooded basin. Table 11 provides details on the current 

vegetation characteristics of this wetland area. Although tree, sapling and shrub 

strata are present, they occur in a relatively sma11 area along the perimeter of 

this area. The herbaceous stratum throughout the central portion of this wetland 

area is composed of dominant species found in emergent wetlands. Figure 13 

illustrates the overwhelming dominance of the herbaceous stratum in this area. 

4.2.2.5 	Drainage Area EE 

Area EE has historically been referred to as the East Ditch System and is located 

to the east of the property along the west side of the MSTA railroad tracks. The 

drainage begins at a 24" culvert immediately south of the bridge over the railroad 

27 



tracks on Eames Street and extends approximately 2,100 feet south to the 

confluence of the main stream from the AA area which joins the drainage ditch 

approximately 200 feet north of a 24" culvert. The main discharge from the 

property continues through the south portion of the drainage ditch along the west 

side of the tracks and subsequently enters the 24" culvert which discharges in an 

open ditch approximately 400' to the south. Eventually the drainage ditch 

discharges into Halls Brook in Woburn. 

The soils of Wetland Area EE are heavily disturbed by historic and ongoing 

activities related to excavation and maintenance for the railroad tracks. These 

soils are classified as Udorthents. Additionally, the bottom of the excavation 

has a wet substratum. These soils are considered hydric and most closely resemble 

poorly drained mineral soils, however, most of the ditch has been covered with a 

layer of 1" - 2" crushed aggregate. 

The ditch is sparsely vegetated along its entire length with the majority of the 

vegetation being subject to cutting and/or spraying during maintenance of the 

railroad easement. Small red maple and glossy buckthorn shrub and tree sprouts 

occur on the west bank of the ditch. Herbaceous apecies observed include purple 

loosestrife, sedge, soft rush, several grasses and swamp dewberry. The east bank 

of the ditch is entirely made up of crushed stone and occasionally contains glossy 

buckthorn and red maple sprouts. Due to its proximity to the railroad ROW, this 

area is heavily maintained by vegetative cutting and/or spraying. The heavily 

maintained nature of this area generally restricts plant community establishment. 

The inundated portion of the ditch is unvegetated with a variable sand, mud and 

cobble-gravel bottom. Sparse herbaceous and shrub strata are present along the 
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west bank of the ditch. Due to MBTA maintenance schedules, this area is 

anticipated to remain as a sparsely vegetated ditch and is considered to fall 

within the Unconsolidated Bottom wetland classification due.to  the bottom 

substrate and low percentage of plant species coverage. Table 12 provides details 

of the limited plant community of this area. The poor substrate and highly 

disturbed nature of the ditch limit the plant community to a sparse herbaceous and 

shrub strata. Figure 14 illustrates the dominance of the sparse herbaceous and 

shrub strata present in this area. 

5.0 	Wildlife IItilization of Site 	. 

During the wetland delineation activities and several follow-up site visits, 

general observations of onsite wildlife habitat characteristics were made within 

the various wetland upland areas. These observations included plant community 

composition and structure, occurrence of edge and transition zones, hydrologic 

characteristics, leaf litter and substrate characteristics, nesting, denning and 

travel corridor sites as well as actual observations of individual species using 

the area. 

In general, the site contains a diverse mix of wetland and upland habitats. This 

diversity of habitat can enhance an area's overall ability to support and sustain 

egually diverse wildlife populations. The mosaic of dense scrub-shrub thickets 

interspersed among the forested wetland, and the presence of pond and stream 

corridors increases the available edge habitat important to many small mammals and 

songbirds. The changes in vertical stratification from dense wooded areas into 

open wet meadow, marsh and maintained upland fields provides browsing, sunning and 

feeding areas. During the site visits, observations of Eastern cottontail rabbits 

(sylvilagus floridanus) and their sign such as tracks, pellets and burrows 
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confirms a -utilization of the site by this species. Several larger animal dens 

were also observed on the site and may be utilized by woodchuck (Marmota monax), 

opossum (Didelphis virginiana) or quite likely fox (Vulpes fulva). Fox and 

raccoon (Procyon Zotor) tracks as we11 as travel lanes under the chain link fence 

along the south property line were observed. During the site evaluation, 

woodchuck remains were found in Drainage Area AA and a dead opossum was observed 

in the upland forested area south of Drainage Area CC. 

The chain link fence enclosing the entire property, while passable by smaller 

mammals, restricts usage of the site by larger mammals. The land use patterns of 

the surrounding area also limit the types of wildlife species in the area, 

therefore it is unlikely mammals other than those typical to urban areas such as 

gray squirrel (sciurus carolinensis), raccoon, woodchuck, rabbit, opossum and 

skunk (Mephitis mephitis) frequent the area. 

Several significant snags as well as downed hollow trees were observed in both the 

forested wetland and forested upland portions of the site. Cavities and burrow 

holes indicated use by birds, however, due to the season of observation, which was 

generally after the fa11 migration season, bird sightings were limited. Species 

observed during the site visits included black capped chickadees (Parus 

atricapillvs), blue jays (Cyanocitta cristata), sparrows (unidentified) and a 

downy woodpecker (Dendrocopus pubescens). Several small songbird nests were 

observed in the dense thicket portions of the scrub-shrub wetland areas. 

There are many areas on the site which may be important in providing reptile and 

amphibian habitat. The various perennial and intermittent streams, the pond and 

intermittently flooded areas, the variability of substrates from soft burrowable 
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mud to rocky crevice laden stream bottoms, and the occurrence of many downed and 

rotting logs and stumps in some portions of the site are physical and structural 

characteristics which contribute to reptile and amphibian habitat. Many of these 

areas are, however, impacted to varying degrees by past and current human 

activities on the site including vegetation control, disturbed soil conditions, 

flocculent sedimentation. As a result, the site appears to provide only marginal 

habitat for reptiles and amphibians. Various observa'tions of amphibians were made 

during several visits to the site including Northern leopard frog (Rana pipiens 

pipiens) and bull frog (Rana catesbeiana) sightings. Given the nature of the 

wetland areas on the site, spring peepers (HySa crucifer crucifer) and wood frogs 

(Rana syZvatica) are also likely to occur. 

The proximity of unbroken forest cover along the south edge of the central wetland 

area can provide corridors between the wetland area into and beyond the buffer 

zone in the upland forest. The cleared forest at the interface between the 

landfill area and lagoon area and the forested uplands can provide important 

"edge" essential for a variety of small songbirds, mammals and reptiles which 

utilize the open field to feed and sun but which need the heavily stratified dense 

forest canopy cover for shelter and nesting. 

Summarv Perspective of Wildlife Usaoe 

The site contains a variety of upland and wetland habitats which contain wildlife 

habitat characteristics such as denning, feeding, sheltering and nesting sites 

which are useful to a wide variety of birds, small mammals; reptiles and 

amphibians. The transition areas between the various upland and wetland habitats 

and the interspersion of individual habitat types within the upland and wetland 

areas are important in providing edge between the dense cover types and the open 

meadow and grassy portions of the various habitat areas. 
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The current contamination of the main drainage stream in the Drainage Area AA 

reduces the overall water quality of this portion of the site. While the various 

wetland and upland habitats adjacent to the stream currently contain useful 

wildlife habitat characteristics, the poor water quality and past human disruption 

of the area limit the habitat value of this portion of the site. 

The current industrial complex on the north portion of the site limits the 

usefulness of this area to many small mammals and birds which require tracts of 

undisturbed woodland for seclusion and shelter. The existing chain link security 

fence erected in 1981 inhibits movement of larger mammals on and off the site thus 

restricting habitation of the site by these animals as we11 as the use of adjacent 

habitat types. The open paved and grassy areas on the north portion of the site 

may enhance sunning and feeding areas for select birds, small mammals such as 

rodents, squirrels and rabbits, and reptiles such as snakes. 	. 
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HEAVILY MAINTAINED/OPEN FIELD - FORMER LAGOON AREA 
HEAVILY MAINTAINED OPEN FIELD - GYPSUM DUMP 
FORESTED UPLAND 
DRAINAGE AREA AA - UNCONSOLIDATED BOTTOM - POND/SCRUB-SHRUB WETLAND/FORESTED WETLAND -"SOUTH DITC 
EMERGENT WETLAND - "WEST DITCH" 
DRAINAGE AREA BB - EMERGENT WETLAND/SCRUB-SHRUB WETLAND/FORESTED WETLAND 
DRAINAGE AREA CC - SCRUB-SHRUB WETLAND/FORESTED WETLAND 
DRAINAGE AREA DD - EMERGENT WETLAND - ISOLATED 
DRAINAGE AREA EE - UNCONSOLIDATED BOTTOM -"EAST DITCH" 
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Table 1 

Plant Community Composition 

Upland Area D 

Forested Upland Island Component 

Stratum Scientific Name 	Canopy Species NWI 
Closure Dominance Status 

Tree Dense 

white pine (Pinus strobus) D FACU 
white oak (Quercus alba) D FACU- 
black cherry (Prunus serotina) C FACU 
red maple (Acer rubrum) O FAC 

Sapling Sparse 

black cherry (Prunus serotina) O FACU 
shadbush (Amelanchier canadensis) O FAC 
red maple (Acer rubrum) O FAC 

Shrub Medium 
Dense 

glossy buckthorn (Rhamnus frangula) D FAC 
red maple (Acer rubrum) O FAC 
black cherry (Prunus serot.ina) O FACU 
shadbush (Amelanchier canadensis) O FAC 

Herbaceous Sparse*  

glossy buckthorn (Rhamnus frangula) C FAC 
clubmoss (Lycopodium complanatum) O FACU 

Liana - none observed 

*Note: Due to season of observation, limited species observed in 
herbaceous stratum. 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table 2 

Plant Community Composition 

Upland Area D 

Forested Upland Component 

Stratum Scientific Name Canopy Species NWI 
Closure Dominance Status 

Tree Dense 

white oak (Quercus alba) D FACU- 
red oak (Quercus rubra) C FACU- 
black cherry (Prunus serotina) O FACU 

Sapling Medium 
Dense 

white oak (Quercus alba) D FACU- 

Shrub Medium 
Dense 

red oak (Quercus rubra) C FACU- 
black cherry (Prunus serotina) C FACU 
red maple (Acer rubrum) O FAC 
highbush blueberry (Vaccinium corymbosum) O FACW- 

Herbaceous Mediuv 
Dense 

sheep laurel 	(Italmia angustifolia) 	D 	FAC 
teaberry 	(GaultHeria procumbens) 	D 	FACU 
clubmoss 	(Lycopodium complanatum) 	O 	FACU 
black cherry 	(Prunus serotina) 	O 	FACU 

Liana - none observed 

*Note: Due to season of observation, limited species observed in 
herbaceous stratum. 

Canopy closure - Very Dense =>80%, Dense = 75$, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table 3 

Plant Community Composition 

Drainage Area AA 

Emergent Wetland Component 

Stratum 	Scientific Name 

Tree 

red maple 	(Acer rubrum) 

Sapling 

red maple 	(Acer rubrum) 

Shrub 

glossy buckthorn 	(Rhamnus frangula) 

Canopy Species NWI 
Closure Dominance Status 

Sparse 

D FAC 

Sparse 

D FAC 

Medium 
Dense 

D FAC 

Herbaceous 

glossy buckthorn 	(Rhamnus frangula) 
manna grass 	(Glyceria canadensis) 
goldenrod 	(Solidago sp.) 
spiraea 	(Spiraea tomentosa) 
unidentified herbaceous 

Very 
Dense 

I FAC 
OBL 

FACW 

Liana - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table 4 

Plant Community Composition 

Drainage Area AA 

Unconsolidated Bottom Component (Pond) 

Stratum 

Shrub 

gray birch 
red maple 

Scientific Name 

(Betula populifolia) 
(Acer rubrum) 

Canopy 	Species 	NWI 
Closure Dominance Status 

Medium 
Dense 

C 	FAC 
C 	FAC 

Herbaceous 	 Medium 
Dense 

little bluestem 	(Andropogon scoparius) 	C 	UPL 
goldenrod 	(Solidago sp.) 	C 	-- 
swamp dewberry 	(Rubus hispidus) 	 C 	FACW 
soft rush 	(Juncus effusus) 	O 	FACW+ 

Note: No aquatic vegetation observed due to ice cover on the pond 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table 5 

Plant Community Composition 

Drainage Area AA 

Scrub-Shrub Component 

Stratum 	Scientific Name 	Canopy 	Species 
Closure Dominance 

Tree 	 Sparse 

gray birch 	(Betula populi.folia) 	D 
red maple 	(Acer rubrum) 	0 

sapling 	 Sparse 

gray birch 	(Betula populifolia) 	D 

Shrub 	 Dense 

gray birch 	(Betula populifolia) 	D 
glossy buckthorn 	(Rhamnus frangula) 	D 
elderberry 	(Sambucus ca3idensis) 	0 
highbush blueberry (Vaccinium corymbosum) 	O 

NWI 
Status 

FAC 
FAC 

FAC 

FAC 
FAC 
FACW- 
FACW- 

Herbaceous 

goldenrod 
grasses 
woolgrass 
pokeweed 
phragmites 
tussock sedge 

Liana 

false buckwheat 

Dense 

(Solidago sp.) D 	°- 
(Graminae spp.) C 	-- 
(Scirpus cyperinus) C 	FACW+ 
(Phytolaca americana) O 	FACU+ 
(Phragmites sp.) 	. O 	FACW 
(Carex stricta) 0 	OBL 

(Polygonum scandens) 	O 	FACU+ 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Sapling 	 Medium 
Sparse 

gray birch 	(Betula populifolia) 

Shrub 	 Dense 

glossy buckthorn 	(Rhamnus frangula) 
gray birch 	(Betula populifolia) 
highbush blueberry (Vaccinium corymbosum) 

0 

~• 

Table 6 

Plant Community Composition 

Drainage Area AA 

Forested Wetland Component 

Stratum 

Tree 

gray birch 
quaking aspen 
swamp white oak 

Scientific Name 

(Betula populifolia) 
(Populus tremula) 
(Quercus bicolor) 

Canopy Species 
Closure Dominance 

Medium 
Sparse 

D 
C 
O 

NWI 
Status 

FAC 
FACU 
FACW+ 

FAC 

FAC 
FAC 
FACW- 

Herbaceous 	 Dense 

spinulose wood fern (Dryopteris spinulosa) 
glossy buckthorn 	(Rhamnus frangula) 
goldenrod 	(Solidago sp.) 
sedge 	(carex sp.) 
lady fern 	(Athyrium thel'ypterioides) 
swamp dewberry 	(Rubus hispidus) 

D 
C 
O 
0 
0 
O 

FAC+ 
FAC 

FAC 
FACW 

Liana -- none observed 

~Note: Due to season of observation, limited species observed in 
herbaceous stratum. 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant C= Common O= Occasional 



Table 7 

Plant Community Composition 

Drainage Area BB 

Emergent Wetland Component 

Area along ditch - open marsh 

Stratum 	Scientific flame 

Shrub 

glossy buckthorn 
red maple 
gray birch 

(Rhamnus frangula) 
(Acer rubrum) 
(Betula populifolia) 

Herbaceous 

Canopy Species NWI 
Closure Dominance Status 

Medium 
Dense 

D FAC 
C FAC 
O FAC 

Dense 

cattail 	(Typha latifolia) 	D 	OBL 
purple loosestrife (Lythrum salicaria) 	D 	FACW+ 
spiraea 	(Spiraea latifolia) 	C 	FAC+ 
goldenrod 	(Solidago sp.) 	C 	-- 

Tree, Sapling and Liana strata - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 250, Sparse = <100 

Species density - D= Dominant 	C= Common 	O= occasional 



Table 8 

Plant Community Composition 

Drainage Area BB 

Forested Wetland Component 

Stratum Scientific Name Canopy Species NWI 
Closure Dominance Status 

Tree Medium 
Dense 

red maple (Acer rubrum) D FAC 
white oak (Quercus alba) 0 FACU- 
gray birch (Betula populifolia) O FAC 
black cherry (Prunus serotina) 0 FACU 
white pine (Pinus strobus) trace FACU 

Sapling Medium 
Dense 

red maple (Acer rubrum) D FAC 
gray birch 	-(Betula populifolia) 0 FAC 

Shrub 
Medium 
Dense 

glossy buckthorn (Rhamnus frangula) D FAC 
highbush blueberry (Vaccinium corymbosum) C FACW- 
red maple (Acer rubrum) C FAC 
shadbush (Amelanchier arbutifolia) trace FACW 

Herbaceous 
Sparse 

glossy buckthorn (Rhamnus frangula) D FAC 
fern (unidentified) 0 -- 
Indian pipe (Monotropa uniflora) trace FACII- 

Liana - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table 9 

Plant Community Composition 

Drainage Area CC 

Scrub-Shrub Component 

Thicket Section 

Stratum Scientific Name Canopy Species NWI 
Closure Dominance Status 

Shrub 
Very 
Dense 

glossy buckthorn (Rhamnus frangula) D FAC 
sweet pepperbush (Clethra alnifolia) C FAC+ 
gray birch (Betula populifolia) C FAC 
highbush blueberry (Vaccinium corymbosum) 0 FACW- 

Herbaceous Sparse 

cinnamon fern (Osmunda cinnamomea) C FACW 
fern (unidentified) 0 -- 
sensitive fern (Onoclea sensib.ilis) 0 FACW 

Tree, Sapling, and Liana strata - none observed 

Open Meadow Section 

Shrub Sparse/ 
Medium 

gray birch (Betula populifolia) D FAC 
glossy buckthorn (Rhamnus frangula) D FAC 
sweet pepperbush (Clethra alnifolia) O FAC+ 
highbush blueberry (Vaccinium corymbosum) 0 FACW- 

Herbaceous 
	

Dense 

little bluestem (Andropogon scoparius) D UPL 
soft rush (Juncus effusus) C FACW+ 
Canada rush (Juncus canadensis) C OBL 
swamp dewberry (Rubus hispidus) C FACW 
twig rush (Cladium marisoides) O oBL 

Tree, Sapling, and Liana strata - none observed 

Canopy closure ° Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <100 

Species density - D= Dominant C= Common 0= Occasional 



Table 10 

Plant Community Composition 

Drainage Area CC 

Forested Wetland Component 

Stratum Scientific Name Canopy Species NWI 
Closure Dominance Status 

Tree Medium 
Density 

red maple (Acer rubrum) D FAC 
gray birch (Betula populifolia) C FAC 
red oak (Quercus rubra) O FACU- 
pitch pine (Pinus rigida) O FACU 
white oak (Quercus alba) O FACU- 
black cherry (Prunus serotina) O FACU 
white pine (Pinus strobus) O FACU 

Sapling Sparse 

red maple (Acer rubrum) D FAC 

Shrub Medium 
Dense 

glossy buckthorn (Rhamnus frangula) D FAC 
red maple (Acer rubrum) C FAC 
Northern arrow-wood (Vi.burnum recognitum) 0 FACW+ 

Herbaceous Dense 

cinnamon fern (Osmunda cinnamomea) D FACW 
sphagnum (Sphagnum sp.) C OBL 
royal fern (Osmunda regal.is ) C OBL 
glossy buckthorn (Rhamnus frangula) C FAC 
wood fern (Dryopteris sp.) O -- 
fern (unidentified) O -- 

Liana - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 250, Sparse = <10% 

Species density - D= Dominant 	C= Common 	0= Occasional 



Table il 

Plant Community Composition 

Drainage Area DD 

Emergent Wetland Component 

Stratum 

Tree 

willow 
red maple 

Sapling 

red maple 

Shrub 

glossy buckthorn 
elderberry 

Herbaceous 

purple loosestrife 
goldenrod 
jewelweed 
sedge 
soft rush 
evening primrose 

Scientific Name 	Canopy 	Species 	NWI 
Closure Dominance Status 

Sparse 

(Salix sp.) 	 D 	FACW+ 
(Acer rubrum) 	 C 	FAC 

Sparse 

(Acer rubrum) 	 C 	FAC 

Sparse 

(Rhamnus frangula) 	D 	FAC 
(Sambucus canadensis) 	 0 	FACW- 

Dense 

(Lythrum salicaria) D 	FACW+ 
(Solidago sp.) C 	°- 
(impatiens capensis) C 	FACW 
(Carex sp.) C 	-- 
(Juncus effusus) O 	FACW+ 
(Oenothera sp.) trace 	-- 

Liana - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 50%, 
Medium Sparse = 25%, Sparse = <100 

Species density - D= Dominant C= Common O= Occasional 



Table 12 

Plant Community Composition 

Drainage Area EE 

Unconsolidated Bottom Component (Ditch) 

Stratum 

purple loosestrife 
sedge 
soft rush 
grasses 
swamp dewberry  

Scientific Name 

(Acer rubrum) 
(Rhamnus frangula) 

(Lythrum salicaria) 
(Carex sp.) 
(Juncus effusus) 
(Graminae spp.) 
(Rubus hispidus) 

Canopy Species NWI 
Closure Dominance Status  

Sparse 

C FAC 
C FAC 

Medium 
Sparse 

C FACW+ 
C -- 
O FACW+ 
0 -- 
0 FACW 

Shrub 

red maple 
glossy buckthorn 

Herbaceous 

Tree and Sapling strata - none observed 

Liana - none observed 

Canopy closure - Very Dense =>80%, Dense = 75%, Medium Dense = 500, 
Medium Sparse = 25%, Sparse = <100 

Species density - D= Dominant C= Common 0= Occasional 
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~Note: 	Located along pond edges only. 

	

~ *Note: 	No aquatic vegetation observed during quantitative vegetation sampling 
due to ice cover on the pond. Previous observations indicated extremely 
sparse submerged aquatic vegetation. 
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APPENDIX I 

BOREHOLE STRATIGRAPHIC LOGS 



STRATIGRAPHIC AND INSTRU%ENTATION I.OG 	 -o J 
(OVERBUI2DEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-1 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 5, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION 

u i v P 
1A A A D 

GROUND SURFACE 85.0 B E u 
R E PPm 

SW—SAND(FILL), fine to coarse grained,  
angulor, 	some 	silt, 	brown, 	dry 'i'✓+" ~ -. 155 32 0 

2.5 ~ 
~ 25S 27 0 X~ 

$~0 

5.0 ~~~" 	BaREHOLE 
3SS 21 

CEMENT/ ~ + 

7 5 Some, except medium to coarse grained, trace e~. 	cROU~
NiTE  

4S5 45 0 
fine 	gravel, 	angular, 	brownish 	gray, 	slighity ~ %'t`"f~''~~ 
m ois t  
— 	1/2" silt seam, black, product odor ~,b~'~ SSS 47 12 

10.0 , - ~~a.. 

"~*~,.~` 6SS 65 0 
x~-:a:~~-.?x 730 END OF HOLE CrD 	12.0 FT. BGS 12.5 

5.0 

7.5 

20.0 

22.5 

- 25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	Z 



STRATIGI2APHIC AND INSTRUMENTATION IAG 	 iL-02 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-2 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 5, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVA'nON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N' P 

u T V I 
A/ A A D 

GROUND SURFACE 86.5 a E u 
R E pPm 

SP—SAND(FILL), fine to coarse grained, some  s- ~az silt, 	trace grovel, 	brown, 	dry :. 	. ~,h=~. 	~ iS5 35 0 

~.. ; 
2-5 2S5 34 0 

5.0 35S 7 0 
Same, except medium grained, no gravel '~. ~r`~~ 	g •e  

BaREHOLE 
4SS 38 0 

7.5 fs. 
SP—SAND, medium to coarse grained, brown. 
dfy ~ 	CEMENT/ 55$ 76 0 

10.0 
 BENTONITE 

GROUT ~ yfi '~ 
— 	saturated  6SS >10 0 

12 5 Same, except 	fine to coarse grained, angular,  
gray, 	saturated  7SS  >1 oc 0 

75.0 
k 
°,~~~~ ..' SSS . 13 0 

17 5 — 	black coarse sand, product odor (17.5 ft 
~i 

. 9SS 45 0 
to 18.0 	ft 	BGS) 68.5 ' ~"~'~'"`  
END OF HOLE @ 	18.0 FT. BGS 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	= 



STRATIGRAI'HIC AND INSTRUIffMATION IAG 	 (L-03) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-3 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 5, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N S'N ft BGS ft AMSL INSTALLATION u T v 
M. A A 

J P 
D 

GROUND SURFACE 86.2 B 
E 

T 
E 

L 
u 

R E tPPm 

SP—SAND(FILL), fine to medium grained, some  
silt, 	brown, 	dry . mdt~`c 0  15S 41 
— 	trace gravel  

2.5 ~«~ '  .,~~r...  2S5 26 0 
k 

8"a 
BOftEHOLE 

5.0 -.~,.~ 	~ 3SS 14 0 

a 	CEMENT/ 
BENTONITE . 	cROUr 	. ~ 4SS 42 0 

7.5 
SP—SAND, medium to coarse grained, brown, 

M1 I
c:V . dry 555 40 0 

P~Ry.,, 
10.0 ?^1~ ~,~ ... 

6S5 60 0 
— 	soturoted 

74.2 
END OF HOLE @ 	12.0 FT. BGS 12,5 

5.0 

7. 5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTFtUME:NTATION LOG 	 fL-04 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-4 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 5, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	.1.W.MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION de REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S'N' P 

u T V 
M A A D 

GROUND SURFACE 86.2 B E u 
R E PP^ 

SP—SAND(FILL), fine to medium grained, some  
silt, 	brown, 	dry ':+s.,;ta 155 38 0 

2. S  
2SS 45 0 

BaREHaLE 

S.Q  
Same, exCeFlt medium 	to coaf5e grainEd, tfaCC  

CEMENT/ 
BENTONITE 

3SS 75 0 

silt, 	trace 	gravel, 	slightly moist ;ti~"; 	GROUT 

4SS 45 0 
7.5 — black or onic seam, saturated, no odor g ~~ ~'~

'.. 

(7.8 to 8.4 	ft BGS)  
SW—SAND, coarse grained, angular, gray, " wk-=w" 5SS 31 0 
saturated 	~ 

10.0 76'2  
END OF HOLE ® 	10.0 FT. BGS 

12.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPI-IIC AND INSTRTJMENTATION IAG 	 fL-05 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-5 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 6. 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION do REMARKS Fl FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ r ~ ? 

M A A D 

GROUND SURFACE BBI B E u 
R E PPm 

SP—SAND(FILL), some silt, trace gravel,  
brown, dry  

~c 
15S 56 0 

2.5 
 25S 50 0 

BOREHOLE 

S.0 tt~- 	CEMENT/ 3SS 23 0 
~, 	.y~ 	BENTONiTE 

SP—SAND(FILL), medium to coarse grained, ' 	.`i'~ 	GROUT 

~~ 

,,,;.;: 
angular, 	red 	brown, 	moist 	~ c' 4SS 22 0 

7"5 — some gravel (cobbles), brown gray, saturated  
. s?`=

k  
 ~,,;,,. SSS >70 0 

10.0 
~B ~ 

:t~~~ 

END OF HOLE ® 	10.0 FT. BGS 

2.5 

15.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	a 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 iL-DFt 
(OVEREIIRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-6 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 6, 1997 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N s'N' P ft BGS ft AMSL INSTALLATION 
u T v 
M A A D 

GROUND SURFACE 85J B 
E 

T 
E 

L 
u 

R E PPm 

. SP—SAND(FILL), fine to medium grained, some 
~~~~, silt, 	brown, 	dry 155 37 0 

25 Y  
~,~ eoR EHOEE 2SS 34 0  

CEMENT/ 

5.0 Some, except some gravel, troce silt, moist 
BENTONITE 
GRauT 3SS 32 0 

SP—SAND, medium to coarse grained, gray  

— saturated  4SS 30 0 
75 

773 ....:xr, 
END OF HOLE Cv 	8.0 FT. BGS 

0.0 

2.5 

5.0 

7.5 

20.0 

2 2.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	'7 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 tL-07 
(OVERBURIIEN) 

PROJECT NAME OLIN (CSA) 	 HOLE DESIGNATION: BH-7 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 6, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION da REMARKS ELEVATION MONITOR  SAMPLE 
ft BGS ft AMSL INSTALLAiION N S 

T 
'N' 
V 

P 
U 
M A A 

I 
D 

GROUND SURFACE 84.0 E u B 
R E PPm 

SW—SAND(FILL), fine grained brown, dry ^ 	~ 
155 34 0 

.;.~-,-•,'~§~. 	8'e 2.5 
SP—SAND, medium to coarse 9rained, brown, ; 	F ~ - '{_„~F 	BaREHOLE 25S 29 0 dry  

5.0 
BENTONTE 

y~*~ 	GROUT 3SS 23 0 
— moist 
— cobbles, saturated  

4SS >1 OC 0 
7.5  

76.0 'A  END OF HOLE ® 	8.0 FT. BGS 

0.0 

12.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	= 



STRATIGRAPHIC AND INSTRBMENTATION IAG 	 (L-oa) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-8 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 7, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS EtVAnON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
S 
T 

'N' 
v 

P 

A1 A A 0 

GROUND SURFACE 84.7 B  E u 
R E PPm 

SW—SAND, fine grained, some silt, brown, dry 
?SS 21 0 

2.5 n'e 
BOREHOLE 2SS 17 0 

Same, except medium qrained, gray 
SP—SAND, coarse grained, angular, some silt,  cEUEN'r/ 

BEMONITE 
5.0 trace gravel 	(cobbles), 	moist •.~ ,.. 	cROUT 3SS 14 0 

- 	saturated 

4SS >10 0 
7.5 

END OF HOLE ® 	8.0 FT. BGS 76'
7 

 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUB[ENTATION IAG 	 (L-09) 
(OVEREURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-9 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 7, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION dc REMARKS ELEVAlION MONITOR SAMPLE 
N 5 'N' P ft BGS ft AMSL INSTALLATION 
u T v 
m A A D 

GROUND SURFACE 881 B 
E  

E u 
R pPm 

SW—SAND, some silt, trace gravel, brown, dry  
155 14 0 

2.5  
2SS 15 0 

Some, except medium to coarse grained, no ;;kf~.`7~?~ 	BOREHOLE 

5.0 
Sllt 4 : 

~r ~r 	cEUENT/ 3SS 6 0 Soe, exce t some 	vel, cobbles, mois ra m 	 t p 	9  " ~ ~..: 	8'cNTONITE 
GROUT  

7.5 ~? 
4SS
Ix  

>1 00 0 

— saturoted  
SW—SAND, medium to coarse grained, some r.:< :yxf~:,.~y,.. SSS 23  0 

. gravel, 	saturated . ~~.,~, 
10'0 ~81 . 

END OF HOLE ® 	10.0 FT. BGS 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (L-10) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-10 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 7, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIP110N 6c REMARKS ELEVATION MONITOR SAMPEE 
N S 'N' P ft BGS ft AMSL INSTALLATION 
u T v 
M A A D 

GROUND SURFACE 85.2 B E u 
R E PPm 

SP—SAND, 	fine groined, gray brown, dry ~.~; 
15S 40 0 

Same, except medium groined, grcy with black  
2 5 stains, 	moist :' 	` ~g : 	86 255 30 0 BOREHOLE 

. 
CEMENT/ 
@ENTONITE 

5.0 '~ p 	cROUT 3SS 25 
~ x.~ . 

4SS >10 
7.5 — 	saturated 

END OF HOLE ® 	8.0 FT. BGS 772  

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE  

CHEMICAL ANALYSIS 	O 	WATER FOUND 	YZ 	STATIC WATER LEVEL 	t 



STRATIGRAPHIC AND IIdSTRUMENTATION LOG  
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-11 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 7, 1991 

CLIENT: 	6LIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION k REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLAitON i i u N v 

M A A D 

GROUND SURFACE 882 8 E ~ 
R E PCm 

ML—SILT(FILL), 	brown, 	dry le 	" 
1 SS 20 0 

86.7 ,4',°'. 
'F'~k° ~".~, SW—SAND(FILL). medium grained, some grovel, 

2.5 brown, dry 
R  255 17 0 

84.2 

	

'~ 	 ~ 	 e'e 

	

~~ 	 BOREHOLE GC—GRAVEL FILL , medium 	rained, cobbles, ( 	) 	g 
5.0 black, 	dry, 	stringer of product, 	odor -  3SS >10 0 

s4  CEMENT/ t 
45S cROU~

NirE  
10 0 

7.5 ~~~f~~:  

5S5 >10 24 

70.0 782  
SW—SAND, coorse grained, angular, saturated ~ 

..^s.`~ 655 8 

762 
END OF HOLE @ 	12.0 FT. BGS 12 . 5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	~ 



STRATIGRAPHIC AND INSTRUMENTATION L4G 	 tL-,2 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-12 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION_ 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	J.M. MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS Fl FVATION MONITOR SAMPLE 
N s'N' P ft BGS ft AMSL INSTALLATION 
u T v 
M A A D 

GROUND SURFACE 85.9 8 E u 
R E PP 

SP—SAND, medium grained, brown, moist  
1S5 16 0 

~T{ 	® 
BOREHOLE 

2.5 ~ 
CEMENT/ 2SS 7 5 

SW—SAND, some gravel, hard, black ~r,~ 	~ouTNi1E 

5.0 100 2.5 3SS 
— saturated 79 9  
END OF HOLE @ 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	t 



STRATIGRAPIiIC AND INSTR.UMENTATION IAG  
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-13 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVfSOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS Fl FVATION MONITOR SAMPLE 
N s'N' P ft BGS ft AMSL INSTAI.LATION 
u T v 
M A A D 

GROUND SURFACE 91.5 e 
E 

T 
E 

L. 
U 

R E PPm 

No recovery  
1SS 11 

M ~,^ 

SW—SAND, fine to medium grained, some round 
 

2_5 
gravel, Ioose, brown dry to moist ,",;  2SS 11 

. 8 'g  

 ~ 	 BOREHOLE 3SS >10 

~ 4SS >10 
SP—SAND, medium to coarse grained, some ~ 

. 
~ 	~~ 	CEMENT/ 

round 	to subangulor grovel, Ioose, light  BENTONiTE SSS >10 
brown, moist 	 ~ 

7.5  
1 ~~ ~ 	GROUT 

83.5  
GP—GRAVEL, fine to coarse grained, some 
medium 	to coarse sond, trace rock flour, 6SS 100 
loose, 	light brown, moist mottling otherwise  

10.0 d ry  
7SS >10 ,+y~ = 79.5 

END OF HOLE @ 	12.0 FT. BGS  12 . 5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

. 	CHEMICAL ANALYSIS 	O 	WATER FOUND 	EZ 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 -,4> 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-14 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS Fl FVATION MONITOR SAMPLE 
N S 'N P ft BGS ft AMSL INSTALLATtON 
u T V 
M A A D 

GROUND SURFACE 85.9 a 
E 

T 
E 

L 
u 

R E PP~ 

SP—SAND, medium grained, brown, dry "` 	~,.- ~ 

$: -- 155 19 0 
s, 

2.5 
17'6 255 7 0 

— very hard, cobbles ;,y~;  .A ~~ . 	BaREHOLE . 

CEMENT/ 3SS >i OC 3 
5_0 ~ ~,~~x~, 	BENTONITE 

g~~ 	 GROUT 

— saturated  
7.5 . ~~~ 3 4SS 

END OF HOLE ® 	9.0 FT. BGS 76.9  
10.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	t  



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 f-,5> 
(OVERBLIRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION:.BH-15 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION Ae REMARKS ELEVATION MONITOR SAMPLE 
~ T' ~ ? BGS ft ft AMSL INSTAtl.AT10N 
M A A D 

GROUND SURFACE 99.0 
R E  E PPm) 

SW—SAND, fine to medium 	grained, little silt  
little 	clay, 	trace 	organics, 	trace gravel. 155 14 
loose, 	tan brown, dry to moist 

2S Scme, with no organics, dense, moist  

:4~tr 	8•0 ,. 2SS 34 
SP—SAND, fine to coarse grained, some ~* 	~ 	eoaeHaLE 
subrounded to angular 	gravel, 	little rock flour,  

5.0 very dense, tan brown, dry to moist s,~~;~ 	cEMENT/ 3SS >10 

ff30  
BENTONITE 

GP—GRAVEL, fine to coarse grained, angular 
+~~~~~ 	GROUT 

to 	subrounded, 	little 	rock 	flour, 	little *~%w'~_' 4SS >10 
7-5 coarse sand, 	ver 	dense, 	tan 	to li nt brown,  y 	 g 

dry to moist  
Same, except medium to coarse grained, round '~!,~̀ , .~s ~ 5S5 60 
some coarse sand, dense, tan brown, moist to _,~fa~y,,.„ 

10.0 wet 79.0 . 
END OF HOLE ® 	10.0 FT. BGS 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	V 



STRATIGRAPHIC AND INSTRUMENTATION LOG  

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-16 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CL(ENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVAIICN MONITOR SAMPLE 
ft BGS ft AMSL INSTAl1.AitON N S'N' P 

u T v 
M A A p 

GROUND SURFACE 86.2 B E u 
R E PP- 

SP—SAND, medium grained, brown, dry 
155 15 0 

2.5 6-e 
BoREHOLE 255 16 0 

CEMENT/ 

5.0 _ block product (5.5 to 6.0 	ft BGS) ;~,:* ~ 	ceou~ ITE  
~,. 3SS 5 3 

7.5 
- 	 ~ 
~:'. ~,'.

*~

`,.

~' " 

4SS 41 

782 
END OF HOLE ® 	8.0 FT. BGS 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	N 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 tL-17 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-17 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTAI_LAl10N N S 'N' P 

u 
M 

T 
A 

V 
A D 

GROUND SURFACE 86.7 B E u 
R E PPm 

SW-SANO, fine to medium grained, trace gravel,  
trace silt, 	medium dense, light brown, moist  155 13 

2.5  
~ ~ C 	90REHOLE 

~ 

CEMENT/ 25S 14 

Same, 	eucept 	little silt, 	dark brown, 	moist ~o~~ I ~ 
to wet  

5.0 ~ ~ 4  3S5 

B0.7  .,f..,.>  

END OF HOLE @ 	6.0 FT. BGS 

7.5 

0. 0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	'W 



STRATIGRAPHIC AND INSTRUMENTATION IAG  
(OVERBtTRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-18 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS. R FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 5 'N' P 

u T v 
M A A 0 

GROUND SURFACE 870 B E T  E E  u 
R E PPm 

SP—SAND, medium grained, brown, moist 
155 20 0 

e'e 
BOREHOLE  

2.5  ,. 
' 	CEMENT/ 2SS 22 

SW—SAND, some gravel, trace silt, broWn, red F' 	BENTONITE 
`.~'~' 	GROUT 

and black, 	tor like substance, weak product 
5.0 odor ?~ 	' 3S5 41 

81.0  END OF HOLE Cv 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATIOBI IAG  
(OVERBURDEPI) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-19 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	6 1/4 °  ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft 	BGS. ft AMSL INSTALIATION 

T P u v 
M A  A D 

GROUND SURFACE B81 B E u 
PP m R E 

Concrete  
811  

SP—SAND, medium to coarse grained, some 
gravel, 	brown, 	dry ~~ ISS 15 

2.5 . ' 8 6  

BOREHOLE 
hl 

 

2SS 10 

5.0  SW—SAND, medium 	rain'ed, red brown, moist 9  
~-~ 	

cEMENT/ 
BENTONITE 

~ 	 GROUT 
355 14 

7'S — saturated ' 4SS 40 

79.1 
END OF HOLE ® 	9.0 FT. BGS 

10.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 fL-zal 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-20 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N s'N' P 

u T v 
M A A 0 

GROUND SURFACE 91.6 E E u 
R E PPm 

Aspholt 	(3")  
1SS 40 

89 6 
 

SW—SAND, 	fine to medium grained, little  2.5 
pebbles, medium dense, ton brown, dry to 2SS 35 
slightly moist  
SP—SAND, fine to medium grained, some round  

5.0 ravel, dense, ton brown, dr 	to moist 9 	 y 
.,..~4,,x;? 	saaEHOLE 

3S5 68 

85.6 
~.~,~
~a

s >~, 

eErMiioNrTiiiE .~..- GP—GRAVEL, medium to coarse, rounded, some 
medium to coorse groined sond, dense, ton  craouT 4S5 >10 

7 - 5  to oronge brown, orange rust mottling, dry to  
836  moist r 

5SS >10 SP—SAND, medium to coarse grained, some  
 round gravel, dense, ton brown, dry to moist  

0.0  

6SS 85 
— 	soturoted 

79-6  END OF HOLE ® 	12.0 FT. BGS 12_5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 (L-21) 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-21 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH SIRATIGRAPHIC DESCRIPTION k REMARKS ELEVAlION MONITOR SAMPLE 
N S'N' P ft BGS ft AMSL INSTALLATION 
u T v 
A1 A A D 

GROUND SURFACE 9L3 8 T L 

R E  E tPP- 

< T-yr 	, 15S 20 SW—SAND, fine to medium grained, trace silt. 
trace clay, loose, tan brown, dry to moist  

2_5 — 	errant round quartz  
2SS 53 

SP—SAND, fine to coarse grained, some coarse  
round 	ravel, 	ver 	dense, 	mottled li ht 	tan  g 	 y 	 g  BOREHOLE 

 5.0 brown and brown, dry  ~ 	.  35S 76 

Some, except dry to moist  cEAIENT 
BENTONtTE 
GROUT 4SS 100 

7.5  
833 ~~~.. 

SP/GW—SAND and GRAVEL, medium to fine 
grained, dry to moist ;,,~..r..'µ;, 5SS 44 
— moist 

q {i~ 

10.0 81.3  
GP/GW—GRAVEL, medium fine to very coarse; 
dense, brown, saturated, 	little silt and clay 6SS 56 
in 	matrix ~„~'•:~^. -.~a.r^;~r.. 
END OF HOLE ® 	12.0 FT. BGS 12 . 5 79.3  

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	M 	.. 



STEtATIGRAPHIC AND INSTI2tTMENTATION LAG 	 o-22 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-22 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS Fl FVATION MONITOR SAMPLE 
N S 'N' P ft BGS ft AMSL IkSTALLATION 
u T v 
M A A D 

GROUND SURFACE 91-0 B E u 
R E PPm 

As holt 90.8  
ISS 26 SW—SAND, fine to medium grained, loose, 

brown, moist  
2_5 SP—SAND, fine to coarse grained, some rounded  

gravel, 	loose, brown 	to tan brown, moist '„r.,, ~ . 2SS 12 
SW—SAND, fine to medium grained, some erran : ~~'s`~~ 	8"a 
rounded gravel, very loose, brown, moist ~ « 	„~'e,. 	BaeEHOUE 

5.0 ~ , 	y; 3SS 5 
~e~ 

CEMENT/ 
BENTONITE 

7 5  GROUT 4S5 11 

t  ~p w  
555 8 

10.0 8T'0 GW—GRAVEL, 	fine to med(um, little fine sand,  
little 	clay and 	silt 	tn 	matrix, 	loose, 	tan f ~g~:'!~-°'~ 6SS 7 
brown, saturated 

79' 0  END OF HOLE @ 	12.0 FT. BGS 12.5 

15.0 

Z5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	0 	wATER FOUND 	SZ 	STATIC WATER LEVEL 	7 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 tL-23 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-23 

PROJECT NO.: 	3683 	. 	 ~ 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	6 7/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS R FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N s'N P 

u T V 
A A A 0 

GROUND SURFACE 85.0 . a 
E 

7 
E 

L 
u 

R E PPm 

SP—SAND, medium groined, dry  
155 11 0 

Same, ezCept red !;~, 	BOREHOLE 2S5 0 2.5 -  boulder  
CEMENT/ 

SP—SAND, medium grained, red brown, moist  BENTONiTE 
GROt1T 

5.0  3SS 95 
— saturated 79.0 ~  

END OF HOLE ® 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	= 



STRATIGRAPI-IIC AND INSTIZUACENTATION LOG 	 tL-241 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-24 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION: 	WLMINGTON, MA. 	 CRA SUPERVfSOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
N S 'N' P ft BGS ft AMSL INSTALLATION 
u T V t 
M A A D 

GROUND SURFACE 85.4 B 
E 

T 
E 

E 
u 

R E PP-  
SP—SAND, medium groined, red brown, dry  

1 SS 10 
80 

✓ "¢~°-~ 	BOREHOLE 
2.5  

CEMENT/ 2SS 25 
BENTONITE 
GROUT 

5.0 r 	 :; 3SS 57 
— saturoled Jg 4 
END OF HOLE @ 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE  

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	t 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 tL-25 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	. 	 HOLE DESIGNATION: BH-25 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 10, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	6 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR  SAMPLE  
ft BGS ft AMSL INSTALLA110N N s'N' P 

u T V 
M A A D 

GROUND SURFACE 85.5 B E u 
R E  PP~ 

SP—SAND, medium grained, red brown, dry  
t SS 7 0 

. 	~,~.~Sa,~- 	e •o 

2 5 
 

BOREHOLE 

CEMENT/ 2S5 22 0 
M:~,.. 	BENTONITE 

GROUT 

S.0 3SS 58 0 
— saturated 79.5 
END OF HOLE ® 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	g 	STATIC WATER LEVEL 	= 



STE2ATIGRAPHIC AND INSTRUMENTAT%ON I.OG 	 (L-26) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-26 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTtON dc REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
5 
T 

'N' 
V 

P 
I 

M A A D 
GROUND SURFACE 90.6 E E u 

R E pGm 
Cement 	. ` ~ ~1~^;~+ ~~ ,; ~'" 2.5 :~"~, .

'~'(~;,'~ BOREHOLE 
~

It

v;.
,-., 	CEMENT/ 

5. 0  85.6  BENTONITE 
i' 	cROUT SW—SAND, fine to medium grained, medium 

dense, white to ton brown, strioted lower 8" ~~~ 155 53 
with tan brown, moist 

7 5 Some, eucept moist to wet `y 
255 90 

~~ ^ 87.6 
END OF HOLE ® 	9.0 FT. BGS 

10.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURlNG POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	V 



STRATIGRAPHIC AND INSTRUMENTATION I.OG 	 tL-271 
(OVERBL7RDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-27 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH 	STRATIGRAPHIC DESCRIPTION & REMARKS 	ELEVAIICN 	MONITOR 	SAMPLE 

ft BGS 	 ft AMSL 	INSTALLATION 	~ 	T 	v 	? 
M 	A 	A 	D 

GROUND SURFACE 	 89.8 	 E 	E 	u 
R 	E 	PP^ 

SW—SAND, 	fine grained, little organics, loose, 	 ~g, 
tan 	to light 	brown, 	dry 	 155 	12 
Same, except no organics, tan brown with dark 	 ~ 	BOREHOLE 

2,5 	mottling, dry to moist  
cEMENT/ 	255 	14 

SW—SAND; fine to medium grained, little 	GROU~~ 
gravel, troce coarse sand in gravel, medium 	 ~~~~": 	 3S5 X>100  

5.0 	dense, dry to moist  

END OF HOLE @ 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 	 , 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	W  



STRATIGRAPHIC AND INSTRUMENTATIOIQ I.®G 	 (L-sa) 
(OVERHURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-28 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION de REMARKS Fl FVATION MONITOR SAMPLE 
~ T •~ ? BGS ft ft AMSL INSTAlLAT10M 
M A A D 

GROUND SURFACE 	- 906 B E u 
R E PP ~ 

SW—SAND, medium to fine groined, loose, dark 
brown and black, dry to moist, chemical like ~ a ~~ •  1SS 19 
odor 	 . - ~`~ 

2 5 Some, except li9ht brown to brown, chemical  
like odor 2SS 16 

1r 
"Y  ~~~•- 	

fl'e 
SW—SAND, fine to medium grained, tan brown, BoaEr+oLe 
molst, chemicol like odor Z ~. 	n~~ 

5.0 ceMeNr/ 3SS 30 

Same, slight chemical like odor =~' r.i~~y 	
BENTONITE
GROUT ~ ., ..~ . 

455 26 
7'5 SP—SAND, fine to medium groined, some silt. ~kA~.~~£ 

some angular gravel, dense, dark gray to ton  
brown to dark brown, wet, strong chemical :~°v 	~ 5SS >10 

10.0 
I ike odor 80.6 '"~z'''r'~'" 
END OF HOLE 0 	10.0 FT. BGS 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	N 



STRATIGRAPHIC AND INSTRUbiENTATION IAG 	 tL-291 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE. DESIGNATION: BH-29 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS EI FVA11M MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u T 
s'N' 

v 
P 

M A A D 
GROUND SURFACE 89.6 B 

E  
E u 

R PP~ 

SP—SAND(FILL), medium grained, red brown, dr  
155 20 0 

2.5  
8'6 

2SS 16 0 
BOREHOLE 

`~ 

5 .0 e~d~ 	{ ` 	CEAIENT/ ,.~p, 3SS 29 G 
~ ". 	BENTONITE 

GROUT 
4SS X >10 0 

k 
7.5  SW—SAND(TILL), fine to medium grained, some B2'~  

silt, 	some gravel, 	brown 	gray, 	saturated x r: 
. 5SS >10 0 

10.0 
79.6  END OF HOLE ® 	10.0 FT. BGS 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$7 	STATIC WATER LEVEL 	1 



STRATIGRAPI3IC AND INSTRUMMKTION IAG 	 (L-w) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-30  

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATiGRAPHIC DESCRIPTION & REMARKS Fl FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTAl.LAT10N N s'N' P 

u T v 
M A A D 

GROUND SURFACE 89.5 E E u 
R E PP^ 

SW 	SAND, fine to medium griained, trace r ~ 
angular gravel, loose, dark brown and black,  155 11 
moist 	to dry, slight chemical 	odor  

2"5 Same, with no gravel, dark orange brown,  
moist, 	slight chemical 	odor  255 16 

Same, ezcept medium dense, slight chemical ~~ 	e -6  
odor  BaREHOLE 

5.0 3SS 27 
— 	slight chemical odor  cEMENr ~ 	 / 

BENTONITE 
cROUr 455 47 

7.5 
.. f~ 

X~»;,,t~°>': 5SS >10 
?•~"~5:.'.3. 

10.0  

Y~ 

775  END OF HOLE @ 	12.0 FT. BGS 12.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION IAG  
(OVEREURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-31 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE.11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W.MICHELS 

DEPTH STRATIGRAPHIC DESCRIPTION k REMARKS Fl FVATION MONITOR SAMPLE 
ft 	BGS ft AMSL INSTALLATION N S'N' P 

u T V 
M A A D 

GROUND SURFACE 885 8 E u 
R E PP 

Concrete  

SP—SAND, medium groined, brown, dry ~ 8-0  1SS 40 
2.5 BOREHOLE 

FM s   BENTON TE 2SS x  12 

5.0 — moist h 	
GROUT 

— saturoted  

~ 
3S5 10 

END OF HOLE ® 	7.0 FT. BGS 7_5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE  

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATIGRAPHIC AND INSTRUMENTATION IAG 	 tL-321 
(OVERBIIRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-32 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" 10 HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	J.W. MICHELS 

DEPTH STRAIIGRAPHIC DESCRIPTION & REMARKS Fl FVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u T 
s'N' 

V 
P 

M A A D 
GROUND SURFACE BB 7 8  E u 

R E PPm 

SP—SAND, medium groined, brown, dry 
1SS 11 0 

2.5 

t~ 

~ ' 
2SS 1D 0 

BOREHOLE 
:~~~' "~~~"•, 	. 

5.0 ~"~
,,.Ys:'. 	CEMENT/ 3SS 36 0 

BENTONITE 
GROUT 

~ ', 4SS 54 0 
7 ' 5  SW—SAND, some silt, brown, wet ~-u~.ME 

— saturated ";~~3 ~'y 
 55S 26 0 

10.0 7&7 i k!$',v',.ti ✓ 

END OF HOLE ® 	10.0 FT. BGS 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	3E 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 tL_33 
(OVERBTJRDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: 8H-33 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH SIRATIGRAPNIC DESCRIP110N & REMARKS ELEVATION MONITOR SAMPI..E 
ft BGS ft AMSL INSTAi.LATION N s'N' P 

u T v 
M A A 0 

GROUND SURFACE 88.4 B E 
P P~ ^ 

u 
R E 

SW—SAND, fine to medium grained, errant  
angular 	gravel, 	troce 	silt, 	loose, 	dark 	brown, 155 10 
dry  

2.5 ~~ r ~'~~; 	8'0 
BOREHOLE 2SS 7 

Some, except orange brown, moist  CEMENT/ 

5.0  
BENTONITE 
GROUT 3SS 6 

Same, except dark orange brown, wet  nv y 	s 

4SS 6 
7.5 

80.4 
END OF HOLE ® 	8.0 FT. BGS 

10.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	Q 	WATER FOUND 	$Z 	STATIC WATER LEVEL 	Z 



STI2ATIGRAPHIC AND INSTRUBtEENTATION IAG 	 (L-34) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-34 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVAIICN MONITOR SAMPLE 
~ T' ~ ? ft AMSL INSTALLATION ft BGS 
M A A 0 

GROUND SURFACE 8B 0 8 E 
p P^ m 

u 
R E 

SW—SAND, fine to medium grained, anguiar ~ 
gravel 	(top 	1"), 	loose, 	dark 	orange brown,  

'AY" 
1SS 6 

m oi st 
Same, except orange brown to tan brown  

2.5 
 eoaEHOUE 25S 10 

CEMENT/ 

5.0 
BENTONITE 

~,,. ~.,,;E. 	cROUT 3SS 11 
i 

— moist to wet ~~~" 4SS 12 
7.5 80.0 t 

END OF HOLE ® 	8.0 FT. BGS 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

2 7.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 cL-3s 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-35 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	JUNE 11, 1991 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 7/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	E. HOLT 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS EI-EVATION MONITOR SAMPLE 
ft BGS ft AMSL 1NSTALLATION N 

U T 
S'N 

V 
P 

I 
M A A D 

GROUND SURFACE 88.1 B  E T E L  U 
R E PP^ 

Asphalt 	 f 87.9  
~ " j .~~~ 1S5 24 SW—SAND, fine to medium grained, trace 

organics, 	trace gravel, medium dense, dark < 	, 
2.5 brown 	to black, 	moist, slight 	chemical 	like  8_

1 
 

odor 
Some, except no gravel or organics, dark 

~'n~~ti 	BOREHOLE 
s~ 

2SS 26 

tan 	brown, 	slight 	chemical odor z ~̀„ ,T 	cEMEN77 
.~a 	e[NroN ~ rE 

5.0 Same, except light tan brown -~ 	cROUr 3SS 31 
Same, except tan brown to dark tan brown  

2r 4"y 4SS 48 
7.5 — 	trace 	fine gravel, moist 	to wet ~~ .+r ~,., 

END OF HOLE ® 	8.0 FT. BGS 
 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURiNG POINT ELEVATtONS MAY CHANGE; REFER 70 CURRENT ELEVATtON TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	3t 



S1'RATIGRAPHIC AND INS'I'RtTMENTATION LOG 	 (L135) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-36 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 6, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION de REMARKS ELEVA11ON MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N 

u 
s 
T 

'N 
v 

P 
I 

M A A D 
B T L 
E E U 
R E PPm 

SP—SAND, medium grained, brown, dry  
; 1SS 

'.~ 	B1a 
• ~_ _ 	BOREHOLE 

15  
2SS 

CUrnNGs 

5.0 _ saturated  3SS 

—6.0 
END OF HOLE ® 	6.0 FT. BGS 

7.5 

10.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SL 	STATIC WATER LEVEL 	3E 



STRATIGRAPIiIC AND INSTRtJMENTATION I,OG 	 (L,3s) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: 8H-37 	. 

PROJECT NO.: 	3663 	 DATE COMPLETED: 	FEBRUARY 6, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WILMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEVATION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION N S 'N' P 

u T V 
M A A D 
B T L 
E E u 
R E PP^ 

SP—SAND, medium grained, brown, dry . ~ ';`. " 

e'm 
SS 

BOREHOLE 
2.5 i 	. ,, 

2SS 
CUrnNGS 

. i . 

5.0 3SS  _ saturated 

END OF HOLE ® 	6.0 FT. BGS —6'
0 

 

7.5 

0.0 

2.5 

5.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVA'(lON TABLE 

 CHEMICAL ANALYSIS 	O 	WATER FOUND 	~Z 	STATIC WATER LEVEL 	=  



STRATIGRAPHIC AND INSTRUMENTATION LOG 	 (Lt37) 

(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-38 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 6, 1992 

CLIENT: 	 OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCA110N: 	WILMINGTON, MA. 	 CRA SUPERViSOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIP110N & REMARKS ELEVAT10h MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION u T v P 

M A A D 
8 T L 
E E u 

E PPm 
SP—SAND, medium grained, brown, dry  

1SS 
eoaEHa.E 

2.5 ' ,.. 
;. 	. 2SS 

curnncs 
— saturated  

5.0 —5.0 END OF HOLE ® 	5.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVAl10N TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	'7 	STATIC WATER LEVEL 	X 



STRATIGRAPIiIC AND INSTRUMENTATION LOG 	 (Li 3e) 
(OVERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-39 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 6, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRATIGRAPHIC DESCRIPTION dc REMARKS ELEVAIION MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION ~ T'~ ' ? 

M A A D 
B T L 
E E U 
R E IPPM ,  

SP—SAND, medium grained, brown, dry  

e'r 1SS 

2.5 
 BoRE}IOLE 

2SS 
CUTINGS 

5.0 — saturated 3SS 
—6.0 . END OF HOLE ® 	6.0 FT. BGS 

7.5 

0.0 

2.5 

15.0 

7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	SZ 	STATIC WATER LEVEL 	Z 



STRATI('rRAPHIC. ANll INSTRITMEddT21TIQN L(3Ci 	 (L139) 
(®VERBURDEN) 

PROJECT NAME: OLIN (CSA) 	 HOLE DESIGNATION: BH-40 

PROJECT NO.: 	3683 	 DATE COMPLETED: 	FEBRUARY 6, 1992 

CLIENT: 	OLIN CORP. 	 DRILLING METHOD: 	4 1/4" ID HSA 

LOCATION: 	WiLMINGTON, MA. 	 CRA SUPERVISOR: 	M. JEFFREY 

DEPTH STRAIIGRAPHIC DESCRIPTION rREMARKS ELEVAT10h MONITOR SAMPLE 
ft BGS ft AMSL INSTALLATION 

u T C P  
M A A D 
B T L 
E E U 

E PPm 
SP—SAND, medium grained, brown, dry ~; ~~ 

^> 
.. 

1SS 

2.5 e ! .;. ~ . 	atEHOLE 
- , ZSS 

curnncs 

5.0  — moist  35S 
—6. 0  END OF HOLE ® 	6.0 FT. BGS 

7.5 

0.0 

2.5 

5.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

NOTES: 	MEASURING POINT ELEVA110NS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 	O 	WATER FOUND 	Q 	STATIC WATER LEVEL 	X 
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APPENDIX J 

MAIN STREET PRIVATE WELL SAMPLING 

PROTOCOL AND ANALYTICAL REPORTS 
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Notes From Wilmington Trip 
9/14/91 - 9/16/91 

Home Sampling Progr_ am. 
Discussions With Local Officials. 

S. J. Barbee - New Haven 
D. L. Cummiu s- Charleston 
R. J. Horn - Cbarleston 
S. G. Morrow - Charleston 
T. P. O'Brien - Easton 
A. D. Rheingold - Stamford 
D. H. Brewer - Cleveland 
L. E. Gaza - Stamford 
W. H. Werfelman - Stamford 

Curt M. Richards 
Environmental Public Affairs 



Wilmington, MA Trip 

9/14/91 - 9/16/91 

Story Linea 

o 	Conducting groundwater study. 
o 	Property access problems with Altron. 
o 	Wednesday, received data from well on Harwick property. 	High 

readings of chromium, 	sulfates, chlorides, 	& ammonia. 
o 	Consultant immediately sought more information on Altron wells 

(drillers in area). 	Now has 3 wells with capability of 150 
gallons/minute. 

o 	Discovered 1977 Altron found "green water" at 67 feet. 	At 30 
feet water clean. 

o 	Discovered 5 homes not on city water system on Main Street (1000 
feet from Site). 

o 	Need to sample private wells to determine if any contamination. 
o 	Expedited analysis - results to be available Friday/Saturday. 

Residences On Private Wells: 

Gennaro Grasso (508) 658-4450 
885 Main Street 

o 	Emino Cavelle - mother-in-law. 
o 	Sophisticated well water treatment system - adjusts pH, removes 

iron, filters. 
o 	Tests water couple of times a year. pH has been at 5.5. 
o 	Two wells. Well approximately 30'deep. Well 15 - 20 'deep for 

outside use. 
o 	Permission to sample Monday 9/16 @ 2:30. 
o 	Sampled kitchen sink and outside faucet. 
o 	Sample 4 & 4A (inside) 
o 	Sample 5& 5A (outside - 2nd well) 

Charles Spinazola (508) 658-3296 
887 Main Street 

o 	Doesn't use residence well. Well collapsed. 
0 	2nd well at trailer. Use bottled water for drinking. 
o 	Has 3 monitoring wells on property for 21E test for property 

transfer. A11 determined clean by MassEPA. _—~ 	Have CRA determine requirements for 21E?? %nformation on 21E 
public?? (Mike Bellotti) 

o 	Permission to sample Monday 9/16 @ anytime. 
o 	Sampled outside faucet at trailer. 
0 	Sample 1 & 1A 



Jas Montague (508) 658-2123 
889 Main Street 

o 	Michelle - granddaughter lives at resident with Traci Daston. 
o 	Use bottled water for drinking. 
o 	Permission to sample Monday 9/16 @ 4:00. 
o 	Sampled kitchen sink faucet. 
o 	Sample 6 & 6A 

Michael A. Gatta (617) 933-7188 
911 Main Street 

o 	Attorney - In Trust for family. 
o 	Rental property. 
o 	Bob Cowers / Dave Craigie / Chuck Mcissac (M.W. Carr) tenants 
o 	Use bottled water. 
o 	Permission to sample Monday 9/16 @3:00. 
o 	Sampled outside faucet. Michael Gatta observed sampling. 
o 	Sample 3 & 3A 

Marvin H. Greenberg (617) 933-7360 
919 Main Street 

o 	Attorney. 
o 	Peter Spinaaola (617) 935-0041 co-owner (Anchor Body Shop). 
o 	Rental property. 
o 	Diane Cote (508) 658-7450 / Mrs. Camale tenants. 
o 	Use bottled water for drinking/cooking. 
o 	Permission to sample Monday @2:30 
o 	Sampled upstairs kitchen sink faucet. 
o 	Sample 2 & 2A 

Discussions With Town Officials: 

Michael Ciara, Wilmington Town Manager 

o 	Appreciated notification of activities. 
o 	Wondered why we miss homes on first search. 
o 	Concerned about MassDEP communication. 
o 	Offered to help as intermediary with Altron. Had no success. 
o 	Stated no need to communicate with other officials except Health & 

Conservation at this time. 
o 	Wanted to hear results as soon as available. 

Greg Erickson, Director of Health, Town of Wilmington 

o 	Appreciated notification of activities. 
o 	Offered any assistance tfiat he could bring to the situation 
o 	Provided lead on Michael Gatta. 
0 	Requested sampling analysis when available. 



Eileen Chabot, Conservation Administrator, Wilmington Conservation 
Commission 

Appreciated notification of activities. 
Expressed delight because "Olin now keeps the Conservation 
Commission informed". 
Stated it was "nice" to work with our contractor because they 
"did the job right" and "didn't leave the Site looking a mess 
when they left". 

Foltow-up: 

o 	Will travel to Wilmington Friday 9/20 to implement communication 
strategy. 

o Have committed to residents that I will provide a verbal 
communication of the results either Friday evening or Saturday 
morning. 

o Have committed to Town Manager to provide information as soon as 
available and no later then Friday. 

o Have committed to Director of Health and Conservation 
Administrator to communicate on Friday. 

o Have requested that Environmental Remediation communicate with 
MassDEP about activities. 

---~. o Have requested Environmental Remediation investigate Mass 21E. 
o Have been told by Legal that TOSCA Notification is not needed. 
o Have suggested that Altron response to Town Manager be discussed 

at Site Team meeting Thursday 9/19. 



September 26, 1991 

Mr. Michael Bellotti 
Olin Chemicals 
PO Box 248 
Lower River Road 
Charleston, TN 

®® ®! ®! 
M®®®® 
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Subject: 	Domestic Well Analysis 

Enclosed ar the Reports of Analysis for the six Domestic Wells Sampled on September 16, 1991. During 
our data review it was noted that the Surrogate Recovery for two wells did not meet our QC criteria. 
Consequently, we are re-extracting and rerunning these samples. Additionally a computer file corruption 
has made it impossible to report the surrogate recovery for another sample. This sample will be re-run 
with the other samples. In all cases no herbicides were detected. We will report the results of these re- 
runs as soon as they are available. 

If you have any questions, please do not hesitate to call me. 

Sincerely, 

ABB Environmental Services, inc. 

Willard C. Warren, Director 
Analytical Laboratory Services 

cc: 	R. Rozene 

D. Cameron 

ABB Environmental Services, Inc. 
Analytieal Laboratory 	 340 G, ~ ,iey Rr>aa 

Po.r Or'-u= 80. 720 
WP ~ tn, 	Mammn4n9'J 

Telephone (207) 874-2400  
Fax (207) 775-4029 	 ' 



ABB ENVIROP81LidTAL, INC. 
APlFd..YTICAL LAI+(RATDRY SERVICES 

340 CDLkCfY RDAD #G. 5 
P. D. BDX 720 

WESTHRDOK, ME G4092 
(207)874-2400%FAX(207)775-4029 

DLIN CHEMICAL 
	

REPORT OF At1ALYSIS 	9/26/91 
ATTPl ~ MIKE BELLOTTI 
	

REFEREPCE PRk4BR 	11963 
LGWER RIVER RD FGX 248 
	

PAGE 	1 
CHARLESTDN, TN 37310 

CLIENT SAMF'LE IU DWi DW1A 
ABR SAMFtE ID 91FJ9009 91259030 
DATE RECENED 9/16/91 4/16/91 UPIITS 

CGLIFDF'nc. 	FECAL < 1 < 	1 /100 t'L 
COLIFOF'M5. TOTAL ( 1 ( 	1 /100 hfL 
PH 	~ LARDF_aTOFYi 6.7 6.1 
RESIIVE. FILTERABLE (TDS) iK 120 tfG/L 
SODIUM. TOTAL 17 17 MG/L 
RARIUM. 	TOTAL 0,005 ( 	0.005 14G/L 
IfiON, 	TQTAL 1.2 1.2 PfG/L 
MANGANESE, TDTAL 0.72 0.72 MG/L 
AUJMINU~ . TOTAL 0.10 0.10 MG/L 
CHF'nMT:jM. 	HEXP[IALENT 01010 ( 	0.010 t4,'/L 
ARSEN". 	T,^:TAL O.Ck15 0.00~ ISG/L 
HEF'r LTL!". 	TnT,AL < 0.015 ( 	0.015 IiG/L 

AC;MT 	w - -TaL ( 0.002 < 	0.002 tfG/L 
CHF,n~,;_: , 	TnrA; 0.015  0.015 MG/L 
COPPEZ;, 	TOTAI_ 0."v39 0.036 tfG/L 
LEAD. TDTAL 0.005 0.005 MG/L 
THALLIUM. TnTAL ( O.Oi,`, O.Ot)v MG/L 
NICKE'-, TOTA_ 0.040 0.040 MG/L 
SILVEZ. 	TCTAL ( 0.015 t 	0.015 MG/L 
ZINC. TOTAL t 0.025 0.025 MCi/L 
AN'TIMONY, 	':DTAL 0.005 ( 	0.005 PSG/L 
SELENIIIK. 	T"uTAL 0.005 < 	0.005 !fG/L 
MEF,'CURY, TOTAL 0,20 ( 	0.20 UGJL 
CHLORIDE 71 21 MG/L 
CYANIDE ;  TQTAL 20 2G llGlL 
FLUQRIDE ( 0.20 0.20 hG/L 
AMMDNIA, AS N < 0.10 < 	0110 !fG/L 
NITF'OGEN. TOTAL UELDAHL 0.10 0118 IiG/L 
NITFATE, 	A° N 	~ 0.29 0.26 tfG/l. 
SULFATE 16 16 MG/L 

ETHYLElE DIRRDMIIE 

ETHYLENE DTpRDMIDE 0.2 0.2 UGJL 

1,2-DIAROMD-3-CHLDRDF'ROF'ANE 

1.2-IIRF:OMC-3-CHLDRDFF;OPANE 0.5 ( 	0.5 UG/L 

F'ESTICIDES d F'C$'S StJRROGATE REiAVERY 

2, 4 .5,5-TETRACHLDRD-META-XYLENE 140 110 % 

F'RIP4ARY IIRINKING WATEn STANiAfiiS F'EST. 

Ei TiF'IN 1 < 	1 UG/L LINIWNE 1 1 UG/L 
METHOXYCHLOP 1 1 UG/L 



DLIN CHEMICCWW. 
ATTN: MIh'E BELLDTTI 
LDWEk RIVER fSi BDX 248 
CHAfiLESTGN, TN 37310 

•a• ~ 	~ 

a rr 	U 
• e 

9/26/91 
11963 

2 

CLIENT SAMF'LE ID IW1 Irid1A 
ABB SVfPLE ID 91259009 91259010 
BATE kECEIVEIi 9,%16191 9/16/91 UNITS 

F'RIMAF.Y IFINKING WATER STANDWDS PEST. (CDNT) 

TOXAFHENE < 1 < 1 UG/L 

IRINKING WATER SURRDGATE FECOVERY - F'EST 

2,4,5,6-TETRACHLDFi'D-META-XYLENE 100 95 % 

F'RIMARY I1RINKING WATEfi STANZiARDS F~f',B. 

10 < 10 t1G/L 
2 ,4-5-Tp!SILVEX) < i < 1 lI'i/L 

UFINKING WATER SUfiftOGATE RECDVERY - HEfiB 

2,4-DP 26 30 % 

DRINKING WATEfi VDLATILES 

BENZENE ( 0.06 ( O.OB IG/L 
BRDMOBENZENE t 0.05 < 0.65 UG/L 
BRDMU 4.0R0METHANE 0.16 0.16 UG/L 
BRDMDDICHLOROMETHANE ( 0.21 ( 0.21 UG/L 
BRDMDFORt1 ( 0.17 0.17 UG/l. 
Bk0M0METHANE i 0.16 < 0.16 UG/L 
N-BUR'LBENZENE < 0.08 ( 0.08 UG/L 
SEL'-BUTYLBENZENE 0.05 0.05 UG/L 
TEPT-BUTY BENZENE 0.06 < 0.06 UG/L 
CAFBpN 7-T6'ACHLOFIDE 0,12 ( 0.12 UG/L 
CN ORDFENZENE < 0105 < 0.05 UG/L 
CHLpROETHANE 0.13 0.13 UG/L 
CHLDRDFDRM 0.16 0.16 UG/L 
CM DEDMETHANE 0.18 0.18 UG/L 
2-CHLDRDTDLUENE 0.11 0.11 UG/L 
4-CHLDF'DTDLUENE 0.1 ( 0,1 UG/L 
DIBF'DMOCHLORDMETHANE t 0.19 0119 UG/L 
1,2-I2BRDM0-3-CHLDROF'RDF'ANE ( 0.e5 0.8J UG/L 
1,2-IQBRDMDETHANE 0.11 0.11 UG;"L 
DIFmOMOMETHANE 0.18 0.18 UG/L 
1,2-DICHLDFDBENZENE 0.1 0.1 UG/L 
1,3-DICNLDROHENZENE 0.1 < 0.1 U6/L 
1,4-DICHLDFtOBENZENE 0.1 0.1 UG/L 
DICM DF:OIiIFL UDRDMETHANE 0.21 ( 0.21 UG/L 
1.1--DICHLDF:DE7HANE 0:11 < 0.11 UG/L 
7,2-IQCHLOF:DETHANE 0.1 ( 0.1 UG/L 
1.1-I!?'HLOfiOETHENE 0.19 < 0.19 UG/L 
CIS-!,2-Di HLD,';DETHENE 0.22 0.22 UG/L 
7ANS-1.2-DICHLDfiDETHENE 0.2 < 0.2 UG/L 
1,2-DICHLDRO='nOFANE 0.12 < 0.12 UG/L 
1,7-I1ICHL0R0FRDPANE 0.14 0.14 UG/L 
' 2--1 , 1CHLDF•DF'RDPANE 0.27 t 0.27 UG/L 
1,1-iQCHL0R0FR0PEHE 0.12 0.12 UG/L 
CIS-:,? : ~ ICViL0k0PROF'ENE ( 0.14 0.14 UG/L 
TRANS-_.3-DICHLDRDF'RDPENE 0.11 0.11 UG/L 
ETHYLB'cNZ.RNE u,1 4.1 UG/L 
HEXACHLDRDBUTAIQENE JB 0.10 < 0.12 UG/L 
ISDFROF'YLBENZENE ( 0.04 0.04 UG;L 
4-ISOFRDF'YLTDLUENE 0.08 0.08 UG/L 
METHYLENE CHLOF:IDE B l. B 0.87 UG/L 
NAF'HTHALENE JB 0.05 JB 0.05 U8/L 
N-F'F:OP'LBCNZENE c).07 < 0.07 LGIL 
crYREN' t 0.12 ( 0.12 UG/L 
1.111,^<-TETRACHLpFrJETHANE 0.11 ( 0.11 UG/L 
1,1.2,2-T7F:ACHLDRDETHANE 0.17 0.17 UG/L 



OLIN CHENICAL 
	

REPORT OF ANALYSIS 	9/26/91 
ATTNS MIKE BELLOTTI 
	

REFERFNCE NUIBS 	11963 
LOWER RIVER RD B(1X 248 
	

PAGE 	3 
CHARLESTON, TN 37310 

CLIENT SAtPLE ID I4di DW1A 
ASP SAtSPLE SD 91259009 91259010 
DATE RECEIVEIl 9/161191 9/16,'91 UNITS 

IIRINKING bATEEi VOLATII.ES  (CONT) 

TETRACHLOROETHENE 0+C4 t 0.04 UG/L 
TOLUENE 0.13 0.13 UG/L 
1,2,3-TRICHLOROBEN7ENE ( 0111 011 1,  UG/L 
1,2,4-TRICHLCROBENZENE ( 0.06 ( 0.06 U"u/L 
1, 1, 1-TRICHLOROETHANE < 0.1 ( o.i UG/L 
1,1,2-TfiICHLOROETHANE < 0.2 t 0.2 UG/L 
TRICHLORGETHENE < 0.1 ( 0.1 UG/L 
TRICHLOROFLUOROMETHANE O.i3 0.13 tR'i/L 
1,2,3-TPICHLOROPRDPANE 0.18 ( 0.18 UG/L 
1,2,4-TRIME714YLRENENE ( 0.06 C 0.08 UG/L 
1.3.5-TRIMETHYLSENZENE ,1IS 0.02 0.07 UG/L 
VINYL CHLOF:IDE < 0.25 0.25 UG/L 
0-XYLENE 0.16 < 0.16 UG/L 
M-XYL ENE i P-XYLENE < 0.22 < 0.22 UG/L 

VOLATILE SURROGATE RECOVERY 

F-BROMOFLUOROBENZENE il 76 x 
1.2-I ~ICH!OROBENZENE-D4 ~~ 44 sx 42 % 

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS 

bENZO(B)FLUORANTHENE < 10 ( 10 UG/L 
HENZO(K)FLUORANTHENE 10 10 UG/L 
CHP1'SENE 10 { 10 UG/L 
PENZO(A)ANTH6ACENE 10 ( 10 UG/L 
ANTHRACENE < 10 < 10 UG/L 
F1IENAN?HRE~(E ( 10 10 UG/L 
ACENAF'HTHYLENE 10 10 UG/L 
ACENAPHTHENE ( 10 ( 10 UG/L 
BENZO(A)FYRENE ( 10 lo UG/L 
EIS(2-CHLOROETHYL)ETHER < 10 { 10 UG/L 
BIS(C-CHLOROETHOXY)METHANE 10 ( 10 UG/L 
BIS(2-CHLOfiGISGPF'OfiYL)ETHER i0 i 10 UG/L 
I+UTYL ENZYL PHTHALATE 10 ( 10 UG/L 
DIETHYLPHTHALATE 10 ( 10 UG/L 
DIMETHYLf4fTHALATE 10 10 UG/L 
FLUORANTHENE 10 ( 10 UG/L 
FLUORENE 10 10 UG/L 
HEXACHLOROCYCLOPENTADIENE 10 < 10 UG/L 
HEXACHLOROEUTAUIENE 10 { 10 U6/L 
HEXACHLOROETHANE 20 ( 10 UG/L 
INIENO(1,2,3-CD)PYRENE < 10 ( 10 UG/L 
ISOf'HORONE 10 i SO UGIL 
N-NITF:OSOUI-N-fROPYLAMINE 10 10 UG/L 
N-NITkOSODIRHENYLAMINE 10 < 10 UG/L 
N-NITBOSOIiIMETHYLAMINE 10 ( 10 UG/L 
NITF,'OYEM_ETlE 10 { 10 UG/L 4-CHLORO-3-METHYLPFE:NOL i0 10 UG/L 
FYREI2E 10 : 14 UGlL 
BENZO(GHI)PERYLENE 10 10 UG/L 
1,2-DICHLOROBENZENE 10 ( 10 UG/L 
1,2,4-TRICHLOROBENZENE 10 10 UG/L 
DIRENZO(A,H)ANTHRACENE 10 10 UG/L 
1,3-PrICHLOROBENZENE 10 ( 10 UG/L 
1,4-PICFLO20BENZENE 10 10 UG/L 
2-C4LORONAPHTHALENE 10 ( 10 UG/L 
2-CHLOROFHENOL 10 ( 10 UG/L 
2-NITROPHENOL ( 10 ( 10 UG/L 
DI-N-OCTYLfHTHALATE 10 ( 10 UG/L 
2,4-IiICHLOROFF~NOL 10 10 UG/L 
2,4-IQMETHYLPHENOL 10 ( 10 UG/L 



OLIN CP{£MICAL 	 6UW.T OF APiPLYSIS 	9126/91 
ATTNt NIKE BELLATTI 	 REFERENCE HikIBER 	11963 
L010 RIVQ. FII BOX 248 	 PA(iE 	4 
CFWFitESTONr TN 37310 

CLIENT SANPLE III Iiw1 IWIiP. 
AB$ SAMPLE ID 9i25900.0  91259010 
UATE fifCEIVED 9/16/91 9/16/91 LRdITS 

SEt1IVOLATILE ORGANIC F'RIORITY F'OLLUTANTS (CONT) 

2,4-11INI7ROTOLUENE C 10 ( 10 LIG/L 
2,4-DINITfi0F1HENOL < 50 ( 50 UG/L 
2,4,6-TnICHLOfiOPHENOL < 10 ( 10 UG/L 
~ .6-pINITfiOTOLUENE ( 10 < 10 UG/L 
3;3-nI^.Hi-OfiOEENZIDINE ( ?0 ( 20 UG/L 
4-BRn!40PHENYL PHENYL ET4ER ( 10 ( 10 UG/L 
4-CNLnF;OPHENYL PHENYL ETHEF ( 10 ( 10 UG/L 
4-NITROF'HENOL < 50 < 50 UG/L 
2-i1ETNYL-4,6-IiINITROF'HENOL ( 50 ( 50 lIG/L 
FtiENOL ( 10 < 10 UG/L 
NAF'HTHALENE ( 10 < 10 UG/L 
PENTACHLORDF'HENOL ( 50 ( 50 UG/L 
BIS!2-E?NYLHEXYL)PHTHALATE < 10 10 UG/L 
DI-N-BUTY'LF'HTHALATE ( 10 ( 10 UG/L 
AENZIDINE < 50 ( 50 t}&/L 
HEXACHLOfi0BENZENE < 10 10 UG/L 
.,2-DIPHENYLDfiAZINE < 10 10 UG/L 

SEMIVOLATILE SURROGATE RECOVERY 

2-F"LUOPnPHENOL 43 37 % 
F'HENOL-DFj 25 2' % 
NITROBENZENE-I5 74 72 % 
2-FLUORnPIF'HENYL 83 BO % 2,4,_„_T"BR0MOPHENOL 70 59 % 
T_F:F!-;ENYL-nl4 74 78 % 

	

SIG14ATURE 	 ~ 

	

fiELEASED BY 	A J PIEAFA 

	

CLIENT A{1THORIZATION 	1 
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J= 	Indicates an estimated value. The analyte was detected in the sample at 
a concentration greater than the measured detection limit but less than 
the laboratory's Practical Quantitation Level. 

B= 	Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples.  

Please refer to the Quality Control Report for method blank compound 
concentrations.   

- 	Surrogate recovery does not meet internal QC criteria. 	Insufficient 
sample remained for reanalysis. 
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OLIN CHEMICAL 
ATTN: MIKE IELLOTTI 
LObIER RIVER RII E4l.X 248 
CHAIiLESTON, TN 37310 

CLIENT SAtff'LE ID pW2 
ASB SWLE IU 91259011 
IATE fiECEIVED 9/16/91 UNITS 

COL?FC."":. FECAL /100 ML 
1~ /100 tfL 

F•H 	(! qynFCTORY) 6.5 
RE;T.i!'J:, 	i'_TERA$LE 	(TDS) 140 MG/L 
SO?+I!Jh. 	'STAL 20 MG/L 
bnf::J". 	TnT~ _ 0.022 iiG/L 
IBON. "OTAL 0.48 MG/L 

TOTAL 0.97 MG/L 
ALUMI?sJM, 	TGTAL ( 0.10 MG/L 
CH'0+^' J~^ 	'fyAVALENT < 0.010 MG/L 

0.005 MG/L 
6EEYI_'_ 	.Ir 	T'~ TAL ( 0.015 MG/L 
CAIt-_". TE'~L 0.v02 MG/L 
CHBG"IL ~' 	TOTAL ( 0.015 MG/L 
COPF'EP. TOTAL 0.040 MG/L 
LEA;'.. 	TOT„L ( 0.005 MG/L 
THALLIUM, TOTAL 0,005 MG/L 
NICKE'_. 	TCTAL < 0.040 MG/L 
SILVE 	TOTAL 0.015 MG/L 
ZIN~ , TOTAL ( 0.025 MG/L 

!yY ANTIMn. 	TOTAL : < 0.005 MG/L 
SELENIU?s. TOTAL ( 0.005 MG/L 
MEfi'CUE ~ ,  TGTAL 0.20 UG/L 
CHLORTTic 42 MG/L 
CYANiDE 	TGTAL  20 UG/L 
FLUORI➢E 0,20 MG/L 
AMMONiA, AS N 0.32 t~ ',/L 
NITT•OGE"!. 	TOTAL KJELDAHL 0.27 riG/L 
hITPATE, 	A,  N 0.29 MG/L 
S! LFf;TE 13 i5G/L 

ETHYLENE IiIPS:OMIDE 

ETHYLENE DiBROMIDE 0.2 UG/L 

1,2—DIBROMO-3—CHLOFOPROPANE 

1,2—IQB50M0-3—CHLOROPROPAHE 0.5 UG/L 

PESTICIIES & FCB'S SMROGATE fiECOVERY 

2,4 , 5.6—TETI:ACHLORO—META—XYLEPlE 110 % 

PRIMAFiY IFiINKING WATER STAtdBAfiBS PEST> 

E~SiF'IN 1 UG/L 
LIPlI"E i UG/L 
METHOXYCHLOR 1 UG/L 



-,a• ~: 	~ IkIN Ci-EMICAL 
ATTN: MIKE BEtLOTTI 
LOWa fiIVEfi f:Il BOX 248 
CHARLESTON, T1! 37310 

CLIENT SAMFLE ID Idd2 
ARR SAMPLE ID 91259011 
IATE FZECEIVED 9/16/91 UNITS 

PRIMARY {Y2INKIPlG WATEFi STANDA'IlS PEST. (CONT) 

TOYAPHENE 1 UG/L 

DRINKING WATER SURROGATE RECOVERl' - FEST 

76:ACHLORO-META-XYLENE 110 X 

F'RIi1AfiY DF:IN#iIN{'i 6dATEfi STAtdtAkDS f{ENR. 

10 UG/L 
< 1 UG/L 

DRINKING 41ATER SUfiF'DGATE RECO'JERY - HMR 

2,a_nI 39 X 

LF:IN}iING WATER VOLATILES 

HEN ENE 0.08 UG/L 
kF 0 k FEt1ZENE 

 

0.05 UG/L 
RFDMOCNLDF;O ETHANE 0,16 UG/L 
PFO!10DI!JHLOf(OMETHANE 0.21 UG/L 
RROHOFOF'?w 0.17 UG/L 
RROMnMETHANE ( 0.16 UG/L 
N-RUTYLRENZENE ( 0.08 UG/L 
SEC-RU 'f:.SEh'_ENE ( 0.05 UG/L 
TER'-EU'Y!nEtvZENE 0,06 UG/L 
CAB;Bp?- iE?M:ACHLOFiIDE < 0.12 UG/L 
CHLOP;OEBENZENE 0« ~~ .̀, UG/L 
CH'_OF~JETHANE ( 0,13 UG/L 
CFI_OF:OFORH 0.16 UG/L 
CFiLOROMETHANE 0,18 UG/L 
2-CHLnfipTOLUENE ( 0111 UG/L 
4-CHLOROTOLUENE < 0,1 UG/L 
DIRfiOMOCHLORDME1HA?dE < 0119 UG/L 
1,2-I!IBROMO-3-CHLORQFROPANE 0,85 UG/L 
1,2-DIRROMOE7FANE 0.11 UG/L 
DIRROMOMETHANE O.iG UG/L 
1,2-IQCHLOROBENZENE 0.1 UG/L 
1,3-I!IC41LORORENZENE 0,1 UG/L 
1,4-Di,HLOFORENZENE 0.1 UG/l 
I!iCHLDRODIfLUOFOMETHANE ( 0:21 UG/L 
1,1-DrCHLOF:OETHANE 0.11 UG/L 
1.2-IlICHLOFOETHANE 0,1 UG/L 
i•1-DIC4L'?F:OETHENE ( 0.19 UG/L 
iS-i.2-IICHLOF:OETHENE Z 0.22 UG/L 

TF:AtJS-7,?-I!ICHLOROETHENE 0,2 UG/L 
7,2-IIC4LOR0F'fi0F'At{E ( 0,12 UG/L 
1, 3-6ICHL nROFfiOPANE < 0,14 UG,IL 
2 Z-DICHLOROF'kOF'ANE 0,27 UG/L 
1,7-1 ,1CHLOFOPF:OF'ENE 0,12 UG/L 
CIS-1,3-UICHLOROFROPENE 0,14 UG/L 
TRANS-I,7-DICHLOROPF:OF'ENE 0,11 UG/L 
ETHYLBENZENE 0.1 UG/L 
HEXACMLORORUTAI!IENE < 0,12 UG/L 
ISDPROFYLRFNZENE ( 0.04 UG/L 
4-ISOF'ROPYLTOLUENE < 0.08' UG/L 
METHYLENE CHLORIDE R 0,44 UG/L 
NAPHTHALENE ( 0,21 UG/L 
N-F'ROFYLRENZENE 0,07 UG/L 
STYRENE ( 0<12 U6/L 
1,1,1,2-TETRACFEOROETHANE < 0111 UG/L 

TETRACH-OROETHANE ( 0.17 UG/L 



OLIN CtfMICAL REPORT OF AWL.YSIS 	9/26/91 
ATTN: i1IKE BELLOTTI fEFERENCE M.A4U 	11964 
L04Ek` RIVEfi RD 	BOX 248 PACiE 	3 
GiARLE9TON, TN 	37310 

CLIENT SAN'LE ID Idd? 
ABB SAff-'L.E IU 91259011 
DATE RECEIVEL 9/16/91 UNITS 

ItFIt2K:ING b1ATER VOLATILES (CXINT) 

T 0.04 UG/L 
TOLUENE < 	0.13 UG/L 
1,C.3-T6ICHLOROBENZENE 0.11 UG/L 
1, 	; 4-TRICHLOFi'ORENZENE < 	0.06 UG/L 
1,1,1-TRICHLOfiOETHANE ( 	0.1 UG/L 
1,1,2-TF.ICHLOfii1ETHANE ( 	0.2 UG/L 
TRICHLOROETHENE < 	0.1 UG/L 
TRICHLOF:OFLUOROMETHANE ( 	0.13 UG2 
i,C,3-TRICHLOROPROPAt4E C 	0.18 UG/L 
1 ^ 4-TF.IMETHYL:- ~EtiZENE < 	0.08 UG/L 
1,3,5-TRIMETHYLBENZENE < 	0.07 UG/L 
VINYL CHLORIDE < 	0.' ~ lli'i/L 
0-XYLENE ( 	0.16 UG/L 
M-XYLENE / P-XYLENE ( 	0.—)? UG/L 

F-RROMOF-UOF:OBENZENE 77 X 
1. -,r,Iru nROBENZENe'-It4 84 X 

SEIIIVOLATILE ORGANIC FiiIORITY FOLLJ7ANT"a 

BENZO(B)FLLIOnANTHENE ( 10 UO/L 
BE*!Zn(K`CLUORANTHENE ( 10 UG/L 
CHR'iSP E 10 UO/L 
BENZn(A)ANTHRACENE < 10 Us/L 
ANTHFA^-ENE < 10 UG/L 
F'HENANTHRENE 10 UG/L 
ACENA~' TiYLENE 10 UG/L 
ACENAF'HTHENE ( 10 UG/L 
REN70(4)PYF:ENE ( 10 UG/'L 
BIS(_-CHLOF'OETHYL)ETHEF; 10 UG/L 
RIS!?-CHLOROETHOXY)METHANE < 10 UG/L 
BIS(C-CI-OROISOPFbF•YL)ETHER ( 10 UG/L 
RL''YL BENZYL FMTHALATE ( 10 UG/L 
DIETHYLPHTHALATE 10 UG/L 
DIMETHYLPHTHALATE 10 UG/L 
FLUORANr,iENE 10 UO/L 
FLUORENE < 10 UG/L 
HEXACHLOROCYCLOPENTADIEtlE 10 UG/L 
HEXACHLORnBUTAiQEI?E ( 10 UG/L 
HEXACHLOROETHANE < 10 UG/L 
INDENO(i,2,3-CD)PYkENE < 10 UG/L 
T.SO-•HOkONE 10 UG/L 
N-NITF;ngCII-N-PROPI2AMINE 10 UG/L 
N-NITF;OSODIPHENYLAMINE < 10 UG/L 
N-NITPOSODIMETHYLAMINE 10 UG/L 
NITROBENZENE 10 UG/L 
4-CHL.0fi0- 3-METHYLF'HENOL < 10 UG/L 
F'YRENE 10 UG/L 
RE?Tr'0(OHI)PERYLEhlE < 10 UG/L 
1,2-DICHLOROBENZENE 10 UG/L 
1,2,4-TRICHLOROBENZENE 10 UG/L 
DIRENZO(A,H)ANTHRACENE < 10 UG/L 
1,3-I1ICH'i.OFtOBENZENE < 10 UG/L 
1.4-DICHLORORENZENE i0 UG/L 
2-CHLORON*•HTHALENE 10 UG/L 
2-C4L0ROF'HENOL ( 10 UG/L 
2-NITROPHENOL < 10 UG/L 
DI-N-OCTYL F•HTHALATE 10 L1G/L 
2,4-DICHLOROPHENOL 10 UG/L 
2,4-DIMETHYLPHEA70L 10 UG/L 
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OLIN CHEM7CAL 
ATTN:UIKE0ELLOTTl 
L0W[RRIYEDKDB8X24R 
CHARLESTRK,TN37310 

CLI[NTGAMPLEID TKIPBLK 
AB8SAMPLEID 9125?016 
DAT[R8C[IVCD 9/16/91 UN7TS 

DRINKINGNATERV0-ATILES 

0+08 VC/i  
0^05 UG/L 

~~7T9ANE ( 	0^16 U6/i 
~K0p ~-

~~ - :L'A;OMETHANE ( 	0/21 UG/L  
0,17 8G/L  
0^16 UG/L  
0,08 UG/\ 
0/05 \G/L 

rv ~P7 ~J7[NE < 	0,06 UG/L 
0,12 UC/L 

IHL9?- T , K7 'KE < 	0,05 VC/L 
CHL" ~ '[THANE < 	0+13 

< 

	
0,16 

UG/L 
CHL[' ~3rUr ~ UG/L 
CHI 0`18 UG/L  

0^11 UG/L 
4-CHL7DT8iU[NE < 	0^1 VG/L 
[/IBKUM3CH 5K0METH&N[ < 	0,19 UG/L 
1^2-I ~ !8F'0M0- - -CHL98OPKOPANE < 	0,85 UG/l 
1.2-7' 7 KUhDETHAN[ { 	0^11 UG/L 
[/IDK0HONETHAN[ ( 	0,18 UG/L 

0,1 UG/L 
1,7-9! ~HL[N'99[NIENE < 	O"l UG/L 
1^4-l/) ,-HL9K9S[NZENE ( 	0^1 UG/L 
0lCHL0 ,3r ~ lrLLIOFON[THAHE < 	0,21 UG/L 

0~g[THANE < 	0^11 UG/L 
1, -_-!'iI9L9F:D[THAN[ ( 	0.1 U6/L 
1/ 1 -[/ICHLOROElHEN[ ( 	0119 UG/L 
ClE-1, 7 -11ICHL3ROETHEH[ ( 	0,22 UG/L 
TRA@S-1.24ICHLnRaTH[BE < 	0^2 0G/L 
1,7-JlC4LDK0F , K3PANE < 	0^12 UG/L 
1. 7 -DICHLUR0PkOPAhF < 	0,14 UG/L 
~ , 2-11lCHLBRUPF0FAK[ < 	0^27 UG/L 
1^1-11 1CHLOROPkOrEN[ ( 	0,12 UG/L 
CIS-1,3-l/ICK ~U~VPkOPENE < 	8^14 UG/L 
TRAKS-1 ^ 3-DICHLORUFkDPEKE < 	0'11 UG/L 
ETHYlBEKIEK[ ( 	0^1 UG/L 
KEXACHLOROBVTADIE}E < 	0,12 UG/L 
IS0PR1PYLB[NZE8E ( 	0,01 UG/L 
4-IS0PROPYLTVLUEN[ < 	C^88 XG/L 
METKYLEH~~HioBIDE 8 	0,82 UG/l 
HAPHTHALEN[ < 	0,21 U6/L 
H-PSOPY ~y~~~~[N[ ( 	0^07 UG/L 
STYREN[ ( 	0,12 80/L 
1^1,1.2-77RACHi0Rn[THANE < 	0,11 UC/L 
1,1^2,2-TETRACH\VR07HAN[ < 	0,17 UG/L 
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ATTNE MIKt-  DELLOTTI 
	

f2EFERENCE NUiM 	11969 
LOWER nIVER FiD DGX 248 
	

FAOE 	2 
CHARLESTON, TN 37310 

CLIENT SAhSPLE ID TRIF' BLt~ 
ADB SNfLE ID 91259016 
DATE RECEIVEIi 9/16/91 LNITS 

DfiINKING WATER VOLATILES (CONT) 

TE?1ACHLOF:OETHENE ( 0.04 Uu/L 
TOLJENE 0.14 UG/L 
1,2,3-?FICHLOROBENZENE t 0.11 UG/L 
1,2 ; 4-TF;CHLOROHENZENE ( O.Ob UG/L 
i,? : ;- F:ICHLOROE'fHAt~ < 0.1 UG/L 
l,i,'= F'.ICHLOFOETHANE ( 0.2 UG/L 
TprCHLOROETHENE 0.1 UG/L 
TRICHLOROFLUOROHETHANE ( 0.13 UG/L 
:,^3-TRICHLOF.'OFROPANE ( 0.18 UG/L 

?RIMETHYLRENZENE < 0.08 UG/L 
: 3, 5-TRIMETHYLBENZENE ( 0.07 UG/L 
VINYL CHLORIDE < 0<25 UG/L 
0-xl'LENE C 0.16 UG/L 
M.-XYLENE / P-XYLENE ( 0.22 UG/L 

VOLATILE SIIRROGATE FiECOVEfiY 

F'-BF,OMOF! UGROBENZENF 9? % 
? 2-DICHLOnGBENZENE-D4 106 K 

	

=IGNATURE 	4~ -ARA 	
~~~~/o)

/

F,ELEASED BY 	'A J G~P--  

	

CLIENT AUTHOkIZATION 	7 
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detected in the laboratory method blank analyzed 
.ly with the samples. 

refer to the Quality Control Report for method blank compound 
.trations. 
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ABS Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 

.. 	 . ~ 	~ 	•~ 

PARAMETER METHOD PQL 

Acidity 305.1 10 mg/L 

Alkalinity-Manual Titrimetric 310.1 20 mg/L 

Bicarbonate, Carbonute (sec pH & alkatinicy) 	I cnlc. mg/L 

Biochemical Oxvgcn Demand-Carboneceous 405.1 6 mg/L 

I Biochemical Oxygen Demand-Total 405.1 6 mg/L 

Chcmical Oxygen Demand-Manual Color:metric 410.4 15 mg/L 

Chloride-Automated Ferncyanide 	 j 325.2 2 mg/L 

Chlorine. Tota! Residual 	 I 330.5 0.1 mg/L 

Col'd'orm, Fecal APHA 909C 1/100 mL 

Coliform, Totai APHA 909A 11100 mL 

Color, True 	 ( 110.2 5 PTCO 

Color, Apparent 110.2 5 PTCO 

Corrosivity-NACE Stnndard TM-01-69 l I l0 10 mpy 

Cyanide, Total-Spettrophotometric 	 I 335.2 20 ug/L 

Cyanide, Amenable-Spectrophotometric 335.1 20 ug/L 

Dissolved Oxygen(Laboratory)-Membrane Electrode 360.1 1 mg/L 

Ftuoride, Potentiometric ISE 	 i  340.2 0.2 mg/L 

IFluoride with distillation, Potentiometric ISE 340.1/340.2 0.2 mg/L 

Hardness, Total-Manual Titrimetric 130.2 5 mg/L 

Ignitability-Flash Point (closed cup) 1010 25 Degrees Celsius 

MBAS, Extraction-Colorimetric 425.1 0.04 mg/L 

Ammonia-Nitrogen-Automated Phenate 350.1 0.1 mg/L 

Organic Nitrogen-Auto. Block Digest.,Spectro. 350.1/351.2 0.1 mg/L 

Total Kjeldah.l Nitrogen-Auto Block Digest,Spect 351.2 0.1 mg/L 

Nitrate+Nitrite-Automated Cadmium Reduction 353.2 0.05 mg/L 

Nitrate-Autornated Cadmium Red./Diazotizatlon 	I 353.2/354.1 0.05 mg/L 

Nitrite-Automated Diazottration 354.1 0.05 mg/L 

Oil & Grease-Total Recoverable, Gravimetric 413.1 5 mg/L 

Oil & Grease-Total Recoverable, Infrared 413.2 1.5 mg/L 

Oil & Grcesc-H,vdrocarbons,Grav./Solvent Extracc APHA 503E 5 mg/L 

pH (Laboratory) 	 i 150.1 - 

Phcnolics, Tota1 RccoverablrManue! 4AAP 	~1 420.1 5 ug/L 

Phosphete,Total-Auto Ascorbic Acid/Block Digestion 1 365.4 0.1 mg/L 

Phosphate, Ortho-Auto. Ascorbic Acid 365.1 0.05 mg/L 

Silica-Manual Molybdosiiicatc 370.1 1 mg/L 

Solids-Nottfilterable Residue (TSS) 160.2 4 mg/L 

Solids-Volatile Nonfilterable Residue (VSS) 	I  160.2/160.4 10 mg/L 

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achievr.d by the laboratory und 

routine laboratory conditions for a variety of sumple mutrices. Samplc-spuific reporting limits may vary from the Iabor 

as a result sample matriz and compound concentration. 

Page 1 



ABB Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX 

PAR.4METER METHOD PQL 

Solids-Filterable Residue (TDS),Gravimetric 110 160.1 10 mg/L 

Solids-Volatile Filterable Rcsidue (VDS) 160.1/160.4 10 mg/L 

Solids-SetUeable Solids (SS) 160.5 0.2 mL/L 

Solids-Total Solids 160.3 10 mg/L 

Specific Conductance-Wheatsmne flridge j 	 120.1 umhos/em 

Sulfate-Turbidimetric j 	 375.4 1 mg/L 

Sulf~te-Titrimetric 377.1 3 mg/L 

Sulfidc-lodometric 376.1 1 mg/L 

Sulfide-Monier-Williams I 	 40CFR-425 0.5 mg/L 

Sulfide-Reactive 7.3.4.1 

Tannin/Lfgnin-Colorimetric I 	 APHA513  1 mg/L 

Total Organic Carbon-Oxidntion 415.1 1 mg/L . 

Total Inorganic Carbon  415.1 1 mg/L 

Tota1 Organfc Halogen I 	 9020 mg/L 

Total Petroleum Hydrocarbons-Extraction, IR 418.1 1 mg/L 

Turbidity 180.1 1 NTU 

PQL = Practical Quantitation Limit represents the normally obtalnahle measurement level achieved by thdlaboratory und 

routlne laboratory conditions for a variety oF sample matrices. Sample-specfc reporting limits may vary from the labor 

as a result sample matrix end compound concentration. 

Page 2 
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AQUEOUS MATRIX  

PARAMETER METHOD PQL 
Aluminum-ICP 200.7/6010 0.100 mg/L 

Antimony-Futnace .AA 204.217041 0.005 mg/L 
Arsenic-Furnacc AA 1 	206.2/7060 0.005 mg/L 

Barium-ICP 200.7/6010 0.005 mg/L 
Beryllium-ICP 200.716010 0.015 mg/L 
Boron-ICP 200.7/6010 0.025 mg/L 
Cadmium-Furnace AA 2112 0.002 mg/L 
Calcium-ICP 200.7/6010 0.025 mg/L 
Chmmium-ICP 200.7/6010 0.015 mg/L 
Chromium, Hezavalent-Colorimeeric 7196 0.010 mgJL 
Cobalt-ICP 200.7/6010 0.015 mg/L 
Copper-ICP 200.7/6010 0.025 mg/L 
Gold-ICP 200.7/6010 0.100 mg/L 
lIron-ICP 200.7/6010 0.025 mg/L 

ILead-ICP 200.7/6010 0.100 mg/L 

Lead-Furnace AA 239.217421 0.005 mg/L 

Magnesium-ICP 200.7/6010 0.050 mg/L 
Mangenese-ICP 200.7/6010 0.010 mg/L 
Mercury-CVAA 245.t/7470 0.20ug/L 
Molybdenum-ICP 200.7/6010 0.020 mg/L 
Nickel-ICP 200.7/6010 0.040 mg/L 
Platinum-Fumece AA 255.2 0.005 mg/L 
Porassium-Flame AA 258.1 0.025 mg/L 
Potassium-ICP 200.7/6010 0.500 mg/L 
Selenium-Furnace AA 270.217740 0.005 mg/L 
S9ver-ICP 200.7/6010 0.015 mg/L 
Sodium-ICP 200.7/6010 0.050 mg/L 
Thallium-Furnace AA 279.277841 0.005 mg/L 

Tin-ICP 200.7/6010 0.100 mg/L 

Titanium-ICP 200.7/6010 0.100 mg/L 
Vanadium-ICP 200.7/6010 0.025 mg/L 
IZinc-ICP 200.7/6010 0.025 mg/L 

PQL = Practical Quantitation Limit represents the normaily obtainable measurement level aehieved by the laboratory under practical 
routine laboratory conditions for a variety of semple matrices. Sample-specific repoxting limits may vary from the laboratory PQL 
es a result of sample matrix and compound concentration. 

1CP = Inductively Couplu! Plasma  

AA = Atomic Absorption 
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Analy6cal Laboratory  
Westbrook,  Maine 

ANALYTICAL ivIETFiOD INFORIviATION 

PARAMETER. ETAYLENE DIBROMIDFJI,2-DIBROMO-3-CEiI.oROPROPANE 

METHOD: GC/ECD 

MATRIX: AQUEOUS 

 Compound . PPractical Quantifation Limir (PQL) (ugIL)  

Ethvlene dibromide 0.2 

t,2-Dibromo-3-chloropropanc 0,5 

PQL = Practical Quantitntion Limit tcprescnts thc normally obtainable measurement ]cvcl achieved by the laboratory 

under practical and routine labozatory conditions for a variety of sample matrices. Sample-specific reporting 

limits may vary from the standard PQL as a result of sample matriz and compound concentrations. 



ABB Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 
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t . R  . 	•' ,' . PESTICIDES  

. HOD •08 
MATRIX: AQUEOUS 

COMPOi7ND 	+ pQL (ug/L) 
Endrin 	 j 1 
Lindane 

Methoxvchlor 	 j 1 
Toxnphene 	j 1 

r . • . 	• ~ 	~ 	 • ~ 	.', . 

MATRIX: AQUEOUS 

COMPOUND 	 PQL (ug/L) 
2,4-D 	 !0 
2,4,5-TP (Silvez) 	 I 

PQL = Prectical Quantitation Limit rcpresents the normally obtainable measurement level 

achieved by the laboratory under practical and routine laborator,v conditions for a variety of 

samp(e matrices. Sample-specifie reporting limits may vary from the standard PQL as a result 
of sample matriz and compound concentration. 
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-A-nalytical Laboratory 
W - s •r•,•. Maine 

ANALYTICAL H OD INFORMATION 

.. . .M  E. D. NK ~ WATER .. O ..TIL,. Or 	:Cti 

METHOD :  

..r X 	.:Q. ..O S  

Compotmd Miaimum D®tech-on Limit (NfDL) 
(uB&) 

Benzent 0.08 

~ Bromobenzene 0.05 
Bromochloromethane 0.16 

Bromodichloromethane 0.21  
Bromoform 0.17 
Bromomethene 0.16 

n-Butylbenzene 0.08 
sec-Butylbenzene 0.05 
tert-Butylbenzene 0.06 
Carbon tetrachloride 0.12  

Chlorobenune 0.05 
Chloroethane 0.13 

Chloroform 0.16 
Chloromethane 0.18 
2-Chlorotoluene 0.11 

4-Chlorotoluene 0.10 

Dibromochloromethane 0.19  
1,2-Dibromo-3-chloropropane 0.85 

1,2-Dibromoethane 0.11 
Dibromomethane 0.18 
1,2-Dichlorobenzene 0.10  

1,3-Dichlorobenzene 0.10 

1,4-Dichlorobenzrne 0.10 
Dichlorodifluoromeihane 0.21 

1,1-Dichloroethane 0.11 

1,2-Dichloroethane 0.10 

1,1-Dichloroethene 0.19 

cis-1.2-Dichloroethene 0.22 

trans-1,2-Dichloroethene 0.20 

1,2-Dichloropropane 0.12 

1,3-Dichloropropane 0.14 

2,2-Dichloropropane 0.27 

1,1-DicWoropropene 0.12 
cts- 1.3-DiciUoropropene 

trans-1,315ichloropropene 0.11 
Ethylbenzene 0.10 

MDL = The Minimum Detection Limit is the minimum concentration of a substance that can be identified, measured,  
end reported with 99% con6dence that the analyte concentration is greater than zero.  
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Analytical Laboratory  
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ANALYTICA TETHOD INFORMATION 
fAf . M 	: •. , f '',.. : ' GW. E•' , L.. TI E ORGANICS  

METHOD :  

Compormd Minimum Detectron Limit (MDL) 
(ug/LL) ' 

Hezachlorobutndiene 0.12 
Isopropylbcnzene 0.04 

4-Isopropyltoluene 0.08 

Methylene chloride 0.24 

Naphthalene 0.21 
n-Propylbenzene 0.07 

Styrene 0.12 
1,1,1,2-Tetrachloroethanc 0.11 
1,1.2,2-Tetrachloroethane 0.17 
Tarachloroethene 0.04 
Toluene 0.13 

1,2,3-Trichlorobenzene 0.11 	I 
1,2,4-Trichlorobenzene 0.06 	i 
l.l,l-Trichloroethane 0.10 	' 

1,1,2-Trichloroethane 0.20 	' 
Trichlorocthene 0.10 	' 
Trichlorotluoromerhaae 0.13 
1,2,3-Trichloropropane 0.18 
1,2,4-Trimethylbenzene 0.08 
1,3,5-Trimethylbenzene 0.07 
Vinylchloride 0.25 

o-Xylene 0.16 
m-Xylone   0.22 
p-Xylene 0.22 

MDL = The Minimum Detect'son Limit fs the minimum concentration of a substance that can be identified, measured, 
and reported with 99% eonYidence that the analyte concentration is greater than zero. 
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METHOD:625/8270 
MATRIX: AQUEOUS  

ComFotmd Practioal Quantitation Limit (PQL) 

(ug/L) 

Benzo(B)Fluoranthene 10 

Benzo(K)Fluoranthene 10 

Chrysene IO 

Benzo(A)Anthracene 10 

Anthraccne 10 
Phcnanthrene 10 

Accnaphthylcne 10 

Acenaphthene (0 

Benzo(A)Pyrene l0 
Bis(2-Chloroet.hyl)Ether 10 

Bis(2-Chloroethoxy)Methane 10 

Bis(2-Chloroisopropyl)Ether 10  

Butyl Bcnryl Phthalate 10 

Diethylphthalate 10 

Dimethylphthalate 10 

Fluoranthene 10 
Pluorene 10 

Hcxachlorocyclopentadiene 10  

Hexachlorobutadiene 10 

HexachloroUhane 10 

Indcno(1,2,2-CD)Pvrenc t0 

Isophoronc 10 

N-Nitrosodi-n-Propylamine 10 

N-Nitrosodiphcnylaminc (0 

N-Nitrosodimethylamiae 10 

Nitrobenzene 10 

4-Chloro-3-methylphenol 10 

Pyeene ]0 
Bcnzo(GHI)peryleae 10 

PQL = Practical Quantitation Limit represents the normafly obtainable measurement level achieved by the 

laboratory under practical and routine laboratory conditions for a variety of sample matrices. Sample- 

speciPic reporting limits may vary from the stendard PQL as a result of sample matrix and compound 

concentrations. 	 . 
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Analytical Laboratory  

Westbrook ,  Maine 

•• INFORMATION  
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METHOD:625/8270 •• 	.• 	~ ~ 

Compotmd Practical Quanbtstion Lemic (PQL) 
(og/L) 

1,2-Dichlorobcnzene 10 

1,24-Trichlorobenzcnc I 	10 

Dibenzo(A,H)Anthracene 	 . 10 

1,3-Dichlorobenzene SO 

1,4-Dichlorobenzene 10 

2-Chloronaphthalene 10 

2-Chlorophenol 10 

2-Nitrophenol 10 

Di-n-octylphthalatc 10 

12,4-Dichlorophenol 10 

2,4-Dimethylphenol 10 

2,4-Dinitrotoluene 10 

2,4-Dinitrophenol 50  

2,4,6-Trichlorophenol 10 

2,6-Dinitrotoluene 10 

3,3-Dichlorobenzidine 20 

4-Bromophenyl Phenyl Ethcr 10 

4-Chlorophenyl Phenyl Ether 10 

4-Nitrophenol 50 

2-Mcthyl-4,6-Dinitzophenol 50 

Phcnol 10 

Naphthalene 10 

Pentachlorophenol 50 

Bis(2-Ethylhczyi)Phthalatc 10 

Di-n-Butylphthalate 10 

Benzidine 50 
Hexachlorobenune 10 

1,2-Diphenyldraaine 10 

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieve.d by the 

laboratory under practical end routine laboratory conditions for a variery of sample matrices. Sample- 

specigc reporting !imits may vary from the standard PQL as a resuit of sample matrive and compound 

concentrations.  



REFERENCE GUIDE TO LABORATORY REPORT OF A,ti ALYSIS 

The attached Report of Analysis summarizes the analytical results for your drinking water sample. T'he 
ABB-ES Laboratory reports results using industry-accepted protocols as well as some unique reportino 
protocols that are designed to present a comprehensive Report of Analysis. 

All sample results are reported in concentration units of ug/L (micrograms per liter) or mg/L (milligrams 
per liter). These units are used to express the concentration of a particular substance in a solution. Onz 
milligram per liter (I mg/L) is equivalent to one thousand micrograms per liter (1000 mg/L); therefore, 
a solution with a concentration of 5 mg/L is more concentrated than a solution with a concentration of 
5 ug/L. 

After the Volatile Organic and Semivolatile Organic results, there is a section entitled Volatile Surrogate 
Recovery and Semivolatile Surrogate Recovery, respectively. Surrogates are oraanic compounds which 
are similar to analytes of interest in chemical composition, extraction, and chromatography, but which 
are not normally found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are calculated for each 
surrogate. The surrogate compounds act as a means to measure the efficiency of the sample extraction 
and analysis. 

The US Environmental Protection Agency has outlined certain criteria that the ABB-ES Laboratory uses 
for reporting sample concentrations. These criteria dictate the detection limits that laboratories should 
use for reporting sample results. The ABB-ES Laboratory conducts Method Detection Limit (MDL) 
studies and Instrument Detection Limit (IDL) studies on a regular basis. The MDL and IDL studies 
enable us to determine the limitations of analytical procedures as well as instrumentation. An MDL is 
defined as: 

"The minimum concentration of a substance that can be identified, measured, and reported with 
99% confidence that the analyte concentration is greater than zero." 

An IDL is defined as: 

"The smallest signal above background noise that an instrument can detect at a 99% contidenet 
level." 

Method Detection Limit or Instrument Detection Limit concentrations are then multiplied by a factor ot 
3(three) to 10 (ten) to determine what the Practical Quantitation Limit (PQL) is for a particular analysis. 
A PQL is defined as: 

"The lowest level that can be reliably determined within specitied limits of precision and accur.tcy 
during routine laboratory operating conditions." 



REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS 

All parameters on this Report of Analysis are reported based upon PQLs except for the Volatile Organic 
Analysis results. The Volatile Organic Analysis results are reported based upon %4DLs so that ABB-ES 
repotting limits comply with Massachusetts Department of Environmental Protection drinking water 
limits. If a result is reported with a"<" sign, then the compound was not detected in the sample above 
the PQL or, in the case of Volatile Organics, the MDL. 

As part of the standard operating procedures of the ABB-ES Laboratory, contaminant-free water is 
analyzed as a sample concurrendy with a set of samples. This reagent-free water sample is called a 
method blank. A"B" notation signities that the compound reported was also detected in its 
corresponding method blank. There are certain compounds that occur as common laboratory 
contaminants that may be detected in the method blank. It is standard policy for the laboratory to 
reanalyze a sample if a compound that is not a common laboratory contaminant is detected in the method 
blank. 

For Volatile Organic and Semivolatile Organic analyses, it is common for most laboratories to report 
values that are below the PQL. These values are notated with a"J". The "J" notation signifies that the 
parameter was detected and that the value reported is an estimated value because it is below the PQL. 

The ABB-ES Laboratory will notate other sample results based upon Quality Control criteria to which 
the laboratory adheres. Non-standard quality control results are notated on the Report of Analysis. This 
notation will give a brief explanation of the impact of these quality control results on the acmal sample 
results. 

-2- 
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS 

PRIMARY 	SECONDARY 
PARAMETER 	 MCL (mg/L) I MCL (mg/L) 

Arsenic. total 	 0.05 

Barium, totat ( 
Benzene 0.005 

gamms-BHC (Lindane) 0.0004 

Bromobenzene U 

Bromochloromethane U 

Bromodichloromethane * 
Bromoform * 
Bromomethane U 

n-Buryl'oenzene U 
Isec-Butylbenzene U 
tert-Butylbenzene U 

ICadmium, total . 	0.010 

Carbon tetrechloride 0.005 

Chloride U 250 

Chlorobenzene U  

Chloroethane U 

Chloroform d 

Chloromethane U 
2-Chlorotoluene U 
4-Chlorotol uene t I I 

iChromium, total 0.05 
Chromium, hexavalent 0.05 
Coliform, fecat 1/100 mL 
Coliform, total 1/100 mL 

Color 15 color units 
Copper, totel I 
Corrosivity noncorrosive 
2,4-D 0.1 
1.2-Dibromo-3-chloropropane U 
Dibromochloromethane • 
1.2-Dibromoethane U 
Dibromomethane U 
1,2-Dichlorobenzene U 

11,3-Dichlorobenzene U 

MCL = Maximum Conteminant Level 	 '  

U = Unregulated parameter.  

Reference list: USEPA. "Fact SheU, Drinking Water Rcgulations Under the Safe Drinking Water Act," 	 - 

February 1989. SDWA = Safe Drinking Water Act. 
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS 

PAI2AMETER 
1,4-Dichlorobenzene 

PRIMARY 
MCL (mg/L) 

0.075 

SSCONDARY 
MCL (mg/L) 

~ 

Dichlorodifluoromethane U 
1,1-Dichloroethane U 

1,2-Dichloroethane 0.005 i 

1.1-Dichloroethene 0.007 

cis-1.2Dichloroetltene i 	 U 

trans-l.2-Dichloroethene U 

I,2-Dichloropropene U 

1,3-Dichloropropane U 

2 .2-Dichloropropane U 
1.~ Dichloropropene U 

cis-1.3-Dichloropropene U 

trens-1,3-Dichloropropene U 

Endrin 0.0002 

Ethvlbenzene U 
Fluoride, soluble 4.0 2.0 

Hexechlorobutadiene U 

Iron. total U 0.3 

Isopropylbenzene U I 

4-isopropyltoluene U 
Langelier saturation indez U 

Lead, total 0.05 
Mangsnese, total U 0.05 

Mercury, total 0.002 
Methozvchlor 0.1 
Methylene chloride U 

Naphthalene U 

Nitrate; (as N) in 

Odor 3 TON 
pH 6.5-8.5 

n-Propylbenzene U 

Radioectivity, total alpha 15 pci/L 
Radioactivity, total beta 4 mrem ' 

Radium 226, total 5 pCi/L ' 
Radium, 228 5 pci/L . 

MCL = Maximum Conraminant Lcvel 

U = Unregulated parameter. 

Reference list: USEPA. "Fact Shee[, Drtriking Water Regulauons Under the Safe Drinking Water Act," 
February 1989. SDWA = Safe Drinking Water Act. 
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US PRIMARY AND SBCONDARY DRINKING WATER REGULATIONS 

PARAMETER 
Selenium. total 

PRIMARY 
MCL (mg/L) 

0.01 	( 

SECONDARY 
MCL (mg/L) 

Silvcr. total 0.05 - 

Sodium. total 20.0 

Stvrene U 

Sulfate (as SO4) 250 

Surfactants 2 

1,1,1.2-Tetrachloroethane U 

1,1.2,2-Tetrachloroethane U 

Tetrechloroethene U 

7o luene ~ 	U 

Total dissolved solids (TDS) i 500 

Tozaphene  0.0o5 

24.5-TP (Silvcz) I 	 O.Ci I 

1.2,3-Trichlorobenzene U I 

~ 1.2,4-Trich1orobenzene U 

~ 1.1.1-Trichloroethane 0.20 

1,1,2-Trichloroethane i 	U 

Trichloroethene ( 	0.005 

TrichloroRuoromethane j 	 U 

1,2,3-Trichloropropane U 

Trihalomethanes (chloroform, bromoform, 0.10 

bromodichloromethane, dibromochloromethane) • 

1.2.4-Trimethvlbenzene U 

1,3,5-Trimethvlbenzene  U ' 

Turbiditv 1-5 ntu ' 

Vinvl chloride 0.002  

i m-Xvlene U 

o-Xvlene  i 	U 

p-Xvlene U 

Zinc. total i 	 5 

MCL = Mazimum Contaminant Level 

U = Unregulated parameter. 

Reference list: USEPA, "Fact Sheet, Drinking Water Regulations Under the Safe Drinking Water Act, 

February 1989. SDWA = Safe Drinking Water Act. 



ABB Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX 

PtiRAMETER METHODI PQL 

Acidity 	 I 305.1 10 mg/L I 

Alkalinity-Manual Titrimetric  

Bicarbonate, Carbonate (see pH & alkaliniry') calc. 	' mg/L ' 

Biochemical Oxygen Demand-Carbonaceous 405.1 6 mg/L 

Biochemical Oxygen Demand-Total 405.1 6 mg/L 

Chemicai Oxygen Demand-Manual Colorimetric 410.4 15 mg/L 

Chloride-Automated Ferricyanide 325.2 i 2 mg/L 

Chlorine, Totat Rnsidual 330.5 0.1 mg/L 

Coliform. F<cal APHA 909C 1/100 mL 

Cotiform. Total APHA 909A 1/100 mL 

'.Color, True 110.2 5 PTCO 

''.Coior, Apparent 	 I 110.2 5 PTCO 

Corrosiviry-NACE Standard TM-01-69 I 	 1110 ~ 	 10 mpy I 

'Cyanide, Totat-Spectrophotometrlc I 	 335.2 20 ug/L 

Cyanide, Amenable-Spectrophotometric I 	 335.1 20 ug/L 

Dissolved Oxygen(Laboratory)-Membrane Electrode 360.1 1 mg/L 

Fluoride, Potentiometric ISE 340.2 0.2 mg/L 

Fluonde with distillation, Potentiometric ISE 340.1/340.2 0.2 mg/L 

Hardness, Total-Manual Titrimetric 130.2 5 mg/L 

Ignimbility-Flash Potnt (closed cup) 1010 25 Degrees Ceisius I. 

MBAS, Extraction-Colorimetric 425.1 0.04 mg/L 

Ammonia-Nltrogen-Automated Phenate I 	 350.1 0.1 mg/L '. 

Organic Nitrogen-Auto. Block Digest.,Spectro. 350.1/351.2 0.1 mg/L 

Total Kjeldahl Nitrogen-Auto Block Digest,Spect 351.2 0.1 mg/L 

Nitrate+Nitrite-Automated Cadrnium Reduction 353.2 0.05 mg/L 

Nitrate-Automated Cadmium Red./Diazotizztion 353.2/354.1 0.05 mg/L 

~ Nitritc-Automated Diazotiution 354.1 0.05 mg/L '. 

oil & Grease-Total Recoverable, Gravimetric 413.1 5 mg/L ~ 

Oil & Grease-Total Recoverable, Infrared 413.2 ~ 	1.5 mg/L 

Oil & Grease-Hydrocarbons,Grav./Solvent Extract ( 	 APHA 503E 5 mg/L 

pH (Laboratory) 150.1 - . 

Phenolics, Total Recoverable-Manual 4AAP I 	 420. t 5 ug/L 

Phosphate,Tota!-Auto Ascorbic Acid/Block Dlgestion I 	 365.4 0.1 mg/L '. 

Phosphate, Ortho-Auto. Auorbic Acld - 	365.1 0.05 mg/L '. 

Silica-Manual Molybdosllicatt 370.1 1 mg/L i 

Solids-Nont'tlterable Residue (TSS) 160.2 4 mg/L 

ISolids-Volatile Nonfilterable Resldue (VSS) 1 	. 	160.2/160.4 10 mg/L . 

PQL = Practical Quantitation Limit represents the normally obtainable measurement level achieved by the laboretory und 

routine laboratory conditions for a variery of snmple matrices. Sampla-specific reporting limits may varc from @ffie Inbor 

as a result sample matri.x and compound coneentration. 
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ABB Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 

GENERAL CHEMICAL ANALYSES - AQUEOUS MATRIX 

i 	 PARAMETER 	 METHOD 	; 	PQL 

jSolids-Filterablc Rcsidue (TDS),Gravimunc 180 	 160.1 	 10 mg/L 

!Solids-Volatile Filtcrable Residue (VDS) 	 160.1/160.4 	10 mg/L  
'ISolids-settleable Solids (SS) 	 160.5 	0.2 nd./L 
Solids-Total Solids 	 160.3 	10 mg/L 
Specific Conductance-Wheatstone Bridge 	 120.1 	umhos/cm 
Sulfatc-Turbidimetric 	 375.4 1 	1 mg/L 
SulFue-Tltnmetric 	 377.1 	3 mg/L 
Sulfide-iodometric 	 376.1 	I mg/L 
Sulfidc-Monier-W'Wlams 	 40CFR-425 	0.5 mg/L 
Sulfide-Resctive 	 7.3.4.1  
TannWLignin-Colorimetric 	 APHA513 	1 mg/L 
,Totai Organic Carbon-Oxidation 	 415.1 	1 mg/L 
Total Inorganic Carbon 	 415.1 	1 mg/L ''.. 
Toral Organic Halogen 	 9020 I 	mg/L '. 
Total Petroleum H,vdrocarbons-Extraction, IR 	 418.1 	 1 mg/L . 
Turbidiry 	 I 	 180.1 	1 	1 NTU ' 

PQL = Practical Quantimtion Limit represcna the normally obtainable measurement level achieved by the laboratory und 

routine laboratory conditions for a vanery of sample matrices. Samplee-specific reporting limits may vary from the labor 
as a result sample matrix and compound concentretion. 
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Analytical Laboratory  

Westbrook ,  Maine 

... ~~. ~ 09 	~ 

PARAMETER METHOD PQL 

Aluminum-1CP 200.7/60I0 0.100 mg/L  

Antimony-Fumace AA 204.217041 0.005 mg/L 

Arsenic-Fumacc AA 206.217060 0.005 mg/L 

Barium-ICP 200.7/6010 0.005 mg/L 

Beryllium-ICP 200.7/6010 0.015 mg/L 

Boron-ICP 200.7/6010 0.025 mg/L 

Cedmium-Fumece AA ~ 	 213.2 0.002 mg/L 

Calcium-ICP ~ 	200.7/6010 0.025 mg/L 

Chromium-ICP 200.7/6010 0.015 mg/L 

Chromium, Hezavalent-Colorimaric 7196 0.010 mg/L 

Cobalt-ICP  200.716010 0.015 mg/L 

~ Copper-ICP 200.7/6010 0.025 mg/L 

Gold-ICP 200.7/6010 0.100 mg/L 

Iron-ICP 200.716010 0.025 mg/L 

Lead-ICP . 	200.7/6010 0.I00 mg/L 

Lead-Fumece AA 239.2/7421 0.005 mg/L 

Magnesium-ICP 200.7/6010 0.050 mg/L 

Manganese-ICP 200.7/6010 0.010 mg/L 

Mercury-CVAA 245.1/7470 0.20 ug/L 

Molybdenum-ICP 200.7/6010 0.020 mg/L 

Nickel-ICP 200.7/6010 0.040 mg/L 

Platinum-Furnace AA 255.2 0.005 mg/L 

Potassium-Flame AA 258.1 0.025 mg/L 

Poteasium-ICP 200.7/6010 0.500 mg/L 

Selenium-Furnace AA 270.2/7740 0.005 mg/L 

Silvcr-ICP 200.7/6010 0.015 mg/L 

Sodium-ICP 200.7/6010 0.050 mg/L 

Thallium-Furnace AA 279.2/7g41 0.005 mg/L 

Tin-ICP 200.7/6010 0.100 mg/L 

Titanium-ICP 200.7/60I0 0.I00 mg/L 

Vanadium-ICP 1 	 200.7/6010 0.025 mg/L 

~ Zinc-ICP 	~ 200.7/6010 0.025 mg/L 

PQL = Practical Qunntitation Limit represents the normally obtainable measurement level aehieved by the laboratory under praetieal 

routine laboratory conditions for a variety of sample matrices. Sample-specific reporting limits may very from the laboratory PQL 

as a result of sample matriz and compound concentration. 

ICP = Inductively Coupled Plasma 

AA = Atomic Absorption 



Analytical Laboratory  
Westbrook ,  Maine  
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MATRIX: AQUEOUS 

Compound Practical Quantitation Limit (PQL) 
(uBIL) 

I Ethylene dibromide 0.2 

1.2-Dibromo-3-chloropropane 0.5 

PQL = Practical Quantitation Limit represents thc normally obtainable measurement level achieved by the laboratory 

under practical and routine taboratory conditions for a variery of sample matrices. Sample-specific reporting 

limits may vary from the standard PQL ss a result of sample metrit and compound concentrations. 



ABB Environmental Services, Inc. 
Analytical Laboratory 
Westbrook, Maine 

ANALYTICAL METHOD INFORMATION 
PARAMETER: SDWA PESTICIDES 
METHOD: 608 
MATRIX: AQUEOUS 

COMPOUND 	 PQL (ug/L)  
=ndrin  
_indane 	 '~ 	 1  
vfethoxychior 	 I  

Cozaphenc 	j 	1 

a-A ♦ . 	+ SDWA 	R • , I D  , ~ 

METHOD:, 9 i 

MATRIX: AQUEOUS  

COIKPOUND 	 PQL (ug/L)  
!,4-D 	 ( 	 10  
5,4,5-TP (Silvex) 	 1 

PQL = Practical Quantitation Limit represents thc normally obtainable measurement level 

schieved by the laboratory under prsctical and routine laboratory conditions for a variety of 

sample mntrices. Samplc-specific reporting limits may vary from the standard PQL as a result 
of sample matrix and compound concentration.  
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Analytical Laboratory  
Westbrook ,  Maine  
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METHOD: 524.2 
.~ 	•• 	• 

Compotmd Minimum Detecuon Limr't (MDL) 
(ug/L) 

Benzene 0.08 

Bromobenzene 0.05 

Bromochloromethane 0.16 

Bromodichloromethane 0.21 
Bromoform 0.17 
Bromomethane 0.16 

n-Burylbenaene 0.08 

scc-Butylbenzcne 0.05 
tcrt-Burylbenzene 0.06 

Carbon tarachloride 0.12 
Chlorobenzcne 0.05 
Chloroethane 0.13 

Chloroform 0.16 

Chloromuhane 0.18 

2-Chlorotoluene 0.11 

4-Chlorotoluene 0.30 

Dibromochloromethane 0.19 

1,2-Dibromo-3-chloropropane 0.85 
1,2-Dibromoethane 0.11 
Dibromomethnne 0.18 
1,2-Dichlorobcnzene 0.10 

1,3-Dichlorobenzene 0,10 

14-Dichlorobenune 0.10 
Dichlorodit7uoromethane 0.21 
1.1-Dichlorocthane 0.11 
1,2-13ichlorocthenc  0.10 

1,1-Dichloroethene 0.19 
cis-1,2-Dichloroethene 0.22 

trans-1,2-Dichloroethene 0.20 

1.2-Dichloropropane 0.12 
1,3-13ichloropropane 0.14 

2,2-Dichloropropane 0.27 
1,1-Dichloropropene 0.12 
cu- , - 	tc 	oropropeue 0.14 
[rens-1, - 	ic 	oropropene .11 

Ethylbenzene - 	0.10 

MDL = The Minimum Detaction Limit is the minimum concentration of a substsnce that can be identffied, measured. 
and reported with 99 % confidence that the analyte concentration is greater than zero. 
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Compormd Minimum Detection Limlt (MDL) 
(Ug2) ` 

Hexechlorobutadiene 0.12 

Isopropylbcnzcne 0.04 

4-1sopropyltoluene 0.08 

Methvlene chloride 0.24 

Naphthalene 0.21  

n-Propylbenzene 0.07 

Stvrene 0.12 

1. 1, 1.2-Tetrachloroethane 0.11 

1,1,2,2-TCt[Bctdoroethane 0.17 
Tctrecbloroethene 0.04 

Toluene 0.13 

1,2,3-Trichlorobenune 0.11 
1,2,4-Trichlorobenzene 0.06 

1.1,1-Trichloroethane 0.10 	' 

1,1,2-Trichlorocthane 0.20 	' 

Trichlorocthene 0.10 

Trichlorofluoromethanc 0.13 

1,2,3-Trichloropropane 0.18 

1,2,4-Trimetltylbenzene 0.08 

1,3,5-Trimethylbenzene 0.07  
Vinyl chloride 0.25 

o-Xylene 0.16 

m-Xylene 0.22 
p-Xylene 0.22 

MDL = The Minimum Detection Limit is the minimum concentration of a substance that can be identified, measured, 

and reponed with 99% conPidence that the enalyte concentration is greater than zero. 
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Analytical Laboratory  

Westbrook ,  Maine 

ANALYTICAL 	 •D INFORMAnON  

METHOD:. z 0 
~ .~i ~

* 

Compotmd Praclical Quantitation Lmu't (PQL) 

(Ug2)' 

Benzo(B)Fluoranthene 10 

Benzo(K)Fluoranthcne 10 

Chrvsene IO 

Benzo(A)Anthracene IO 

Anthraccnc IO 

Phenanthrene 10 

Acenaphthylene j 	10 

Acenaphthene I 	10 

Bemo(A)Pyrene 10 	 I 

Bis(2-Chloroethyl)Ether 10  

Bis(2-Chloroethozv)Metbanc (0 	 I 

Bis(2-Chloroisopropyl)Ether t0 

Butyl Benryt Phthalaze 10 	 ' 

Diethylphthalate 10 

Dlmethylphthalate 10 	 ' 

Pluornnthene 10 	'. 

Fluorene l0 	'. 

Hexachlorocyclopentadiene 10 	' 

Hezachlorobutadiene 10 	 ' 

Hezachloroethane 10 	 '  

Indcno(1.2,2-CD)Pyrcne 10 

lsophorone 10 	I 

N-Nitrosodi-n-Propylamine 10 	 ' 

N-Nitrosodiphenylamine 10 	 ' 

N-Nitrosodimethylanrine 10 	 '. 

Nitrobenzene 10 	' 

4-Chloro-3-mcthylphenol 10 	 j 

Pyrene 10 	' 

IBenzo(GH1)perylene 10 

PQL = Practical Quantitation Limit reoresents the normally obtainable measurement level achieved by thc 

laboratory under practical and routine Saboratory conditions for a variery of sample matrices. Sample- 

specifrc reporting linuts may vary from the uandard PQL as a resuL' of sample matriz and compound 

concentrations. 
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Compound 

1  
Practical Quantitation Limir (PQL) 

(UgIL) 
1,2-Dichlorobenzene 10 

1,2,4-Trichlorobenzene 10 

Dibcnzo(A,H)Anthracene 10 

I1,3-Dichlorobenzene 10 

I1,4-Dichlorobenzene 10 

2-Chloronaphthalene 10 

2-Chlorophenol 10 

2-Nitronhenol 10 

Di-n-octylphthalate 10 

12,4-Dichlorophenol 10 

2.4-Dimethylphenol 10  

2.4-Dinitrotolucnc to 

2,4-Dinitrophenol 50 

2,4,6-Trichlorophenol 10 

2,6-Dinitrotoluene 10 

3,3-Dichlorobenzidine 20 

4-Bromophenyt Phenvl Ether 10 

4-Chlorophenyl Phcnvl Ether 10  

4-Nitrophcnol 50 

2-Methvl-4,6-Dinitrophenol 50 

Phcnol 10 

Naphthalene 10 

Pentachlorophenol 50 

Bis(2-Ethylhezyl)Phthalate 10  

Di-n-Butylphthalate t0 

Benzidine 50 

Hexachlorobenzene 10 

1,2-Diphenyldrazine 10  

PQL = Practical Quantit&ion Limit represents the normally obtainable mea.surement level achieved by the 

laboratory under praetical and routine laboratory conditions for a variery of sample matrices. Sample-

specific reporting limits may vary from the standard PQL as a result of sampie matria and compound 

concentcations. 



REFEREVCE GLrIDE TO LABORATORY REPORT OF ANALYSIS 

The attached Report of Analysis summarizes the analytical results for your drinking water sample. The 
ABB-ES Laboratory reports results using industry-accepted protocols as well as some unique reporting 
protocols that are designed to present a comprehensive Report of Analysis. 

Ali sample results are reported in concentration units of ug/L (micrograms per liter) or mg/L (milligrams 
per liter). These units are used to express the concentration of a parricular substance in a solution. One 
milligram per liter (1 mg/L) is equivalent to one thousand micrograms per liter (1000 mg/L); therefore, 
a solution with a concentration of 5 mg/L is more concentrated than a solution with a concentration of 
5 ug/L. 

After the Volatile Organic and Semivolatile Organic results, there is a section entitled Volatile Surrogate 
Recovery and Semivolatile Surrogate Recovery, respectively. Surrogates are organic compounds which 
are similar to analytes of interest in chemical composition, extraction, and chromatography, but which 
are not normally found in environmental samples. These compounds are spiked into all blanks, 
standards, samples and spiked samples prior to analysis. Percent recoveries are calculated for each 
surrogate. The surrogate compounds act as a means to measure the etficiency of the sample extraction 
and analysis. 

"I'he US Environmental Protection Agency has outlined certain criteria that the ABB-ES Laboratory uses 
for reporting sample concentrations. These criteria dictate the detection limits that laboratories should 
use for reporting sample results. The ABB-ES Laboratory conducts Method Detection Limit (MDL) 
srudies and Instrument Detection Limit (IDL) srudies on a regular basis. The MDL and IDL studies 
enable us to determine the limitations of analytical procedures as well as instrumentation. An MDL is 
detined as: 

"The minimum concentration of a substance that can be identified, measured, and reported with 
99% confidence that the analyte concentration is greater than zero." 

An IDL is defined as: 

"The smallest signal above background noise that an instrument can detect at a 99% contidence 
level." 

Method Detection Limit or Instrument Detection Limit concentrations are then multiplied by a factor of 
3(three) to 10 (ten) to determine what the Practical Quantitation Limit (PQL) is for a particular analysis. 
A PQL is defined as: 

"The lowest level that can be reliably determined within specitied limits of precision and accuracy 
during routine laboratory operating conditions." 



REFERENCE GUIDE TO LABORATORY REPORT OF ANALYSIS 

All parameters on this Report of Analysis are reported based upon PQLs except for the Volatile Organi ~ 

Analysis results. The Volatile Organic Analysis results are reported based upon MDLs so that ABB-ES 
reporting limits comply with Massachusetts Department of Environmental Protection drinking water 
limits. If a result is reported with a"<" sign, then the compound was not detected in the sample above 
the PQL or, in the case of Volatile Organics, the MDL. 

As part of the standard operating procedures of the ABB-ES Laboratory, contaminant-free water is 
analyzed as a sample concurrently with a set of samples. This reagent-free water sample is called a 
method blank. A"B" notation signities that the compound reported was also detected in its 
corresponding method blank. There are certain compounds that occur as common laboratory 
contaminants that may be detected in the method blank. It is standard policy for the laboratory to 
reanalyze a sample if a compound that is not a common laboratory contaminant is detected in the method 
blank. 

For Volatile Organic and Semivolatile Organic analyses, it is common for most laboratories to report 
values that are below the PQL. These values are notated with a'7". The "J" notation signities that the 
parameter was detected and that the value reported is an estimated value because it is below the PQL. 

The ABB-ES Laboratory will notate other sample results based upon Quality Control criteria to which 
the laboratory adheres. Non-standard quality control results are notated on the Report of Analysis. This 
notation will give a brief explanation of the impact of these quality control results on the actual samplt 
results. 
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS 

PARAMETER 
; Arsenic, total 

PRIMARY 
MCL (mg/L) 	I 

0.05 

SEC®NDARY 
MCL (mg/L) 

Barium, total 1  

Benzene 0.005 ~ 

gamme-BHC (Lindane) 00~ 

Bromobenzene U 

Bromochloromethane U 

, B romodichloromethane ° 

 Bromoform ° 

Bromomethane U 

n-Butvlbenzene U 

sec-Burvlbenzene U 

tert-Butvlbenzene U 

Cadmium, toral 0.010 

Carbon tetrschloride 0.005 ~ 

IChlortde U 250 

Chlorobenzene U 

Chloroethnne U 

Chloroform m  
Chloromethane U 

2-Chiorotoluene U 

4-Chiorotnluene U 

Chromium, total 0.05 

Chromium, hexavalent 0.05 

Coliform, facal 1/100 mL 

Coliform, total 1/100 mL 

Color 15 color units 

Cooper, total 1  

Corrosivitv noncorrosive 

2,3-D 0.1 

1.2-Dibromo-3-chloropropane U 

Dibromochloromethane ° 

t?-Dibromoethane U ' 

I Dibromomethane U ' 

1.2-Dichlorobenzene U 

I,3-Dichlorobenzene U 

MCL = Mazimum Contaminant Level 

U = Unregulated parameter. 

Reference list: USEPA. "Fact Sheat, Drinking Weter Regulations Under the Safe Drinking Water Act, 

February 1989. SDWA = Safe Drinking Weter Act. 
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS 

; 	PAR41LiETER 
114-Dichlorobenzene 

PRIMAR'Y 
MCL (mg/L) 

0.075 1 

SECOIVDARY 
MCL (®g/L) 

Dichlorodifluoromethane U 

1.1-Dichloroethane U 

1.2-Dichloroethane 0.005 

l,l -Dichloroethene 0.007 

cis-1.2-Dicliloroethcne U 

, trens- l.2-Dichloroethene U 

1,2-Dichloropropane U 

1,3-Dichloropropane ( 	U 

2.2-Dichloropropane U 

l,l-Dichloropropene U 

cis-L3-Dichloropropene U 

itrans-l.3-Dichloropropene U 

I Endrin 0.0002 

~ Ethylbenzene U 

Fluoride. soluble 4.0 2.0 

Hexachlorobutsdiene U 

Iron, total U 0.3 

Isopropylbenzene U 

14-Isopropyltoluene U 

Langelier saturation index U 

Lead,total 0.05 

Manganese, total U 0.05 
Mercurv, total 0.002 

Methoxvchlor 0.1 
Methvlene chloride U 
Nephthalene U 

Nitrate- (as N) 10 

Odor 3 TON 
pH 6.5-8.5 

n-Propylbenzene U 

Rsdioactivity, total alpha 15 pci/L 
Radioactivitv, total beza 4 mrem 

jRadium 226, total 5 pCi/L 

Radium, 228 5 pCilL 

MCL = Maximum Contaminant Level 

U = Unregulated parameter. 

Reference list: USEPA, "Fact Shee4 Drinking Water Regulations Under the Safe Drinking Water Act," 

February 1989, SDWA = Safe Drinking Water Act. 
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US PRIMARY AND SECONDARY DRINKING WATER REGULATIONS 

j 	 PARAME'TER 	 MCL (mg/L) 	MCZ (MgIL) 
Selenium, total 	 0.01 

PRIMARY 	SfiCO1VDARY 

Silver, totel 	 0.05 
Sodium, total 	 20.0 
Styrene 	 i 	 U 
Sulfate (as SO4) 	 250  
Surfactants 	 2 
1,1,1.2-Tetrachloroethane 	 U 
1,1,2,2-Tetrachloroet.hane 	 U 

ietrachJoroethene 	 U 
Toluene 	 U 
ITotal dissolved solids (TDS) 	 500 
Toxaphene 	 0.005 
2,4.5-TP (Silvcz) 	 0.01 
1,2,3-Trichlorobenzene 	 U  
1,2,4-Trichlorobenzene 	 U 	 ' 
1,1,1-Trichloroethane 	 0.20  
1,1.2-Trichloroethane 	 U 
Trichloroethene 	 0.005  
Trichlorofluoromethane 	 U 	 ' 
1,2,3-Trichloropropane 	 U 
Trihatomethanes (chloroform, bromoform, 	 0.10 

bromodichloromethane, dibromochloromethane)  
.1.2,4-Trimethvlbenzene 	 U 	' 
1,35-Trimethylbenzene 	 U 	 i 
Turbiditv 	 1-5 nm 
Vinyl chloride 	 0.002  
m-Xvlene 	 U  
o-Xvlene 	 U  
P-Xviene 	 U 	' 
(Zinc, total 	 5  

MCL = Maumum Contaminent Level 

U = Unregulated parameter. 

Reference list: USEPA, "Fact Sheet, Drirt}ang Water Regulations Under the Safe Drinlang Water Aet, 
February 1989. SDWA = Safe Drinking Water Act. 
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Client: Olin Chemicai, Sample Numbers: 91259009-016 

ANALYSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

ABB ENVIRONMENTAL 
ANALYTICAL LABORATORY SERVICES DIVISION 

PORTLAND, MAINE 

26-Sep-91 

Reviewed and Approved by
~ l~  U

1 ~ ~~ 
Laboratory Quality Assuran 	Julie Ricardi 
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Client: Olin Chemical 
	

26-Sep-91 

MA DEP QC REPORT 

MA DEP OC Report documentation consists of the following components for specific types of anaiyses: 

Section 	 Type of Documentation  
INORGANIC ANALYSES FOR METALS  

o 	 METHODS AND CHRONOLOGY OF ANALYSIS 
o 	 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
o 	DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
o 	 SUMMARY REPORT 

INORGANIC ANALYSES FOR NON-METALS 

o 	 METHODS AND CHRONOLOGY OF ANALYSIS 
o 	 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
o 	 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
o 	SUMMARY REPORT 

ORGANIC ANALYSES BY GC 

o 	 METHODS, CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS 
o 	 LABORATORY CONTROL SAMPLE RESULTS 
o 	 SAMPLE DUPLICATE RESULTS 
o 	 MATRIX SPIKE RESULTS 

ORGANIC ANALYSES BY GC/MS 

o 	 METHODS, CHRONOLOGY OF ANALYSIS AND METHOD BLANK RESULTS  
o 	 LABORATORY CONTROL SAMPLE RESULTS 
o 	 SAMPLE DUPLICATE RESULTS   

0 	 MATRIX SPIKE RESULTS 	 Oo®~p

l♦  

®2 



Client: Olin Chemical 
	

26-Sep-99 

MA DEP QC REPORT 

MA DEP QC Report documentation consists of the following components for specific types of analyses: 

Section 	 Type of Documentation  
CHAIN OF CUSTODY 	 . 

o 	 ANALYSIS REQUEST FORMS 
o 	 CHAIN OF CUSTODY RECORDS 
o 	 SAMPLE RECEIVING DOCUMENTATION 
o 	 CORRESPONDENCE 	 . 



OLIN CHEMICAL 
	

REPMT OF AWLYSIS 	9/26/91 
ATTN: MIKE BELLOTII 
	

REFEREAtCE MAL'ER 	11964 
LOaER RIVER fiD BOX 248 
	

PAGE 	4 
CHAEIESTON, TN 37310 

CLIENT SAMPLE IIi triJ2 
ABB SAPff'LE ID 91259011 
DATE ftECEIVED 9/16/91 UNITS 

SEMIVOLATILE ORGANIC PkIOi'iIrY PJLLUTANTS (CONT) 

2,4-I!T.NTTF,'OTOLUENE < 10 UG/L 
2,4-DINiTROPHENOL < 50 UG/L 
2,4,6-TF'ICiLORDF'HENOL t SO UG/L 
2,6-IiINITROTOLUENE < 10 UG/L 
3,3-IQCHLOROFtENZIIiINE < 20 UG/L 
4-PROMOPHENYL PHENYL ETHEFi < 10 UG/L 
4-CHLOROPHENYL PHENYL ETHEfi t 10 UG/L 
4-NITROf iENOL  50 UG/L 
2-41ET14YL-4,6-DINITfiDPHENOL 50 U"u/L 
PHENOL 10 UG/L 
NAF'HTHALENE ( 10 UG/L 
F'ENTACHLOROPHENOL < 50 UG/L 
bISf?-ETHYLHEX'ft)PHTHALATE t 10 UG/L 
DI-N-RUTYLPHTHALATE ( 10 UG/L 
PENZIDINE 50 U"u/L 
HEXACHLORORENZENE 10 UG/L 
1,2-DTG'HENYLDRAZINE 10 UG/L 

SEISIVOLATILE SUFROGATE fiECOVERY 

'?-cLJOROPHENOL 39 % 
PHENOL-D5 ?~ X 
NITF'GBENZEt1E-D5 77 X 
2-FLUOROPIPHENYL BO X 
2,4.:-7;IBPOM0PHENOL 64 X 
TERPHENYL-Di4 75 % 

	

SIGNATURE 	Q~~
W  

	

RELEASED BY 	L' J i4EARA 

	

CLIENT AUTHORIZATION 	2 



OLIN CHEMICAL 	REPORT OF ANALYSIS 	9/26/91 
ATTN: MIKE BELLOTTI 	REFERENCE NUMBER 	11964 
LOWER RIVER RD BOX 248 	PAGE 	5 
CHARLESTON, TN 37310 

The reported value is the mean of two or more replicate analyses of the 
sample. The precision of the replicate analyses is outside the 
laboratory's acceptance range for this parameter. Sample homogeneity 
may be a factor. 

# 	Matrix spike recovery is outside the laboratory's specified acceptance . 
range indicating potential sample matrix interference and potential bias 
of reported value for this parameter.   

B= 	Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples. 

Please refer to the Quality Control Report for method blank compound 
concentrations. 
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OLIN CHEMICAL 
ATTNI MIKE BELLOTTI 
LOWER RIVER RI ,  BOX 248 
CHAkLESTON, TN 37310 

CLIENT SAMPLE ID DW3 
ABB SAfPLE ID 91259012 
DATE RECEIVEU 91/16/91 UNITS 

rDLIcnG ~Hz, 	rECAL ( 1 /100 ML 
cOLg9~'n5. TD7AL i /100 tfl. 
f•N 	! -S~ -T ~C" ,  6.2 
FESIrn E. ~ ?-TERAPLE (TDS) 150 MG/L 
SODIU^! 	'"T,L 31 iiCs/L 
BARILm.'^TAL 	0 .007 MG/L 
IRDN, T ' 0.64 Yd'i/L 
MANG~E^E, TOTAL 0.16 !SG/L 
ALIJMIM.iM. ?GTAL 0.10 MG/L 
CHGnMI ~ . ucyAVALENT < 0.010 MG/L 
AF'SEi.L^. 	̀°T L 0.005 MG/L 
BERYLL"" , TDTAL ( 0.015 PSG/L 

Q.002 IfCi/l. 
~HC{tklti-° .~I1I 0.015 MG/L 
CDPPE''r., 	TO'AL 0.032 MG/L 
LEAT- TDTAL 0.005 IY'i/L 
THALLIUM, TCTAL i 0,005 MG/L 
NIrt:EL: 	TCTAL ( 0.040 MG/L 
SILVE•r., Tn_TAL 0.015 IiG/L 
ZIN" TCTAL 0.14 MG/L 
ANTIMD!7y, 	TDTAL ( 0.009 MG/L 
SELENIUM, 	OTAL 0.005 tfG/L 
AfEkCURY, TOTAL ( 0.20 UG/L 
CHLOF.iIiE 56 iiG/L 
rYANIIIE, TBTAL < 20 UG/L 
FLJORILE 0.20 liG/L 
At1MON.IA, 	AS N i 0.10 MG/L 
NITF:DGEN >  TDTAL I:JELItAHL 0,12 i5G/L 
NI',RATE, AS N 0.29 t5G/L 
SiJLcqrr 16 MG/L 

EfHYLENE LiIRiiOMIDE 

ETHYLENE DIBRDMIDE ( 0.2 W/L 

1,2-iQBROM0-3-CHLOROPROPANE 

1,2-UIBF:OMD-3-CHLOfiOPROPANE ( 0.5 UG/L 

PESTICILES & PCB'S SUfiROGATE RECOVERY 

2,4,5.6-TETRACHLORO-META-XYLENE 72 % 

PRIMARY IRINhING WATER STANDAItDS PEST. 

ENIRIN ( 1 UG/L 
LINIIANE I UG/L 
Me~ HOXYCHLOF ( _ (IG/L 
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GLIN CHEMICAL 
ATTN1 MIKr FSELLOTTI 
LIwIER RIVff,' RB E,^.X 200  
CHARLESTIN, TN 37310 

CLIENT SAIPL.E IU DW3 
ABb SAmDLE ID 91259012 
IKaTE FECEIVED 9/16/91 tNITS 

F'RIMARY IRINKING WATER STANI1Af;IS PEST. (CONT) 

TCXA-'HENF ( I l%i/L 

DFiIHfiING WATEF SURFYGATE FiECEkERY - F'EST 

2.4.5,6-TETFtACHLORO-META-XYLEfilE 100 X 

FRIMARY IMINAING WATER STANDARDS HERR, 

214-I! 10 UG/L 
2,..5-TF(SILVEX) ( 1 l%i/L 

DRINKING WATEft S1RROGATE ('iECOVEfiY - HERR 

2.40B @ 14 X 

URINKING WATER VOLATILES 

HENZENE ( 0.08 UG/L 
BROM05Eir70E 0.05 UG/L 
BF'OMO^w-IR^METHANE 0.16 UG/L 
SnOMnpICHI pfibMETHANE 0.21 UG/L 
RRO?1DFCfiM, ( 0.17 UG/L 
RF•GMOMETHANE 0.16 UG/L 
N-B7Y_I+EIlZENE i 0.08 UG/L 
SET-vlT'LHENZENE 0.05 Llli/L 
TEFT-u: ,T 0.06 tIi/L 
.AT.=? 	-ET-ACHLORIDE < 0.12 UCi/L 
ru ;xnriyZENE ( 0.05 UG!L 
E!iLOF:]ETHANE ( 0.13 t~',/L 
CHLOROFORM ( 0.16 UG/L 
CH:.OGpriETHANE i 0.18 UG/L 
'_ -~ y,'-OROTOLLtENE < 0.11 UG/L 
4-C'.iLOfiOT^LUENE 0.1 UG/L 
IiII'F'0^SOCU.LnROMETHANE ( 0119 UG/L 
1,2-D1BROM0-3-CHLGRGF'ROF'ANE 0.85 UG/L 
1.2-DIBROMOETHANE 0.11 UG/L 
DIIi(toMOMETHANE A 0.18 Ufi/L 
1,201CHF OFOBENZENE 0.1 UG/L 
10-PICHLGROBENZENE < 0.1 UG/L 
1,401rHLpF;GBENZENE 0.1 UG/L 
DICHLOfiODIFLU0fi0METHANE 0:21 lRi/L 
1.10?CHL?6OETHANE ( 0.11 UG/L 
10-DICHLORDE7HANE t 0.1 R'i/L 
1,1 -PiCHLOF.OETHENE 0.19 tro/L 
CIP-'.2_PTCHLGFOETHE.NE 0.22 tJG/L 
TRANS-I.C-?¢CHLOF:OETHENE i 0.2 UG/L 
1,20I740ROPF9PANE ( 0.12 UG/L 
1.3074L06nPROPANE < 0.14 UG/L 
2,20ICHLQS:UPF,GF'ANE < 0.27 UE'i/L 
1,1-IRCHLOROf'ROPENE i 0,12 UG/L 
CI1-1,301CHLORGPROPENE < 0.14 UG/L 
TRANS-10-DICHLGfiOF'ROF'ENE ! 021 UG/L 
ETH1'LBENZENE ( 0.1 UG/L 
HEXACHLGRORUTADIENE 0,12 UG/L 
ISOPR0.P7LBENZENE 0.04 UG/L 
4- IStJPkDPYLTGLUENE ( 0.08 UG/L 
METHYLENE CHLGRIDE H 0,71 L~ ',/L 
NAPHTHALENE < 0.21 UG/L 
N-PROPYLBENZENE 0.07 UG/L 
STYRENE 0.12 UG/L 
1.1,10-TETRACHLOROETHANE ! 0111 UG/L 
1,1.2.2-TETRACHLOfiQETHANE 0.17 UG/L 
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OLIN C6IEMICAL 
ATTN: MI10_ BELl.OTTI 
L01dE6i RIVER RII BOX 248 
CHARLESTON, TN 37310 

CLIENT SAMF'LE IU DU3 
ABB SAtff'LE ID 91259012 
LATE RECEIVE➢ 9/16191 LRIITS 

IRINKING WATET( VOLATILES (CONT) 

TETRACHLOROETFLNE < 0.04 UG/L 
TOLJENE < 0.13 UG/L 
1,2,3-?FICHLOROAENZENE < 0.11 UG/L 

2.4-TF:ICHLOROBENZENE < 0.06 liS/L 
1,1,1-7ICHLOFOETHANE ( 0.1 UG/L 
1.1,2-TRICHLOROETFANE 0.2 UG/L 
TR.ICHLOROETHENE ( 0.1 t%i/L 
TRICHLOR.OFLUOf ìOMETHANE 0.13 lG/L 
1,2.3-TRICHLOROPFi'OFANE < 0.18 tKi/L 
1.2,4-TRIMETHYLBENZENE < 0.08 tKi/L 
1•3,5-TfiIMETHYLBENZENE < 0.07 tK;/L 
VINYL CFF-ORI➢E < 0.2; UG/L 
0-XYLENE ( 0.16 tKi/L 
M-XYLENE / F-XYLENE 0.22 UG/L 

VOLATILE SURF9CiATE "nECOVERY 

F'-5F'0 	' ! iOROREHZEPlE 90 X 
1,2010 OFCBcWNE-D4 72 X 

SEMIVOLATiLE OF(GANIC F'RIORITY F'OLLUTANTS 

fiEN2007LUORANTHENE 10 UG/L 
HE.NZOq')cLJJORANTHENE 10 UGlL 
CHFYeENE ( 10 UG/L 
BENZC l A? ANTHRACr.PlE ( 10 UG/L 
qi(THF:ACENE < 30 110/L 
F'HE!lAI~THFENE 10 UG/L 
ACE?lAF+fTHYLENE < 10 UG/L 
ACE^!APHTHENE ( 10 LIG/L 
SEN?nWF'YF:ENE ( 10 UG/L 
HIS( --'- CHL050ETHYL)ETHER 10 Uf/L 
BIS(C-CFLOROETHOXt)METHANE ( 10 UG/L 
BIS':-"MLORGISOPROFYL)ETHER ( 10 tM'i/L 
BUTYL BENZYL F'HTHALATE ( 10 lG/L 
LIETHYLF'HTHALATE ( 10 UG/L 
DIMETHYLF'HTHALATE ( 10 UG/L 
FLUOF.'ANTHEtlE ( 10 UG/L 
FLUORENE 10 UG/L 
FEXACHL OFOCYCLOPENTAIQENE ( 10 UG/L 
HExACHLOROBUTADIENE ( 10 tlCi/L 
HEX,ACNLOROETHANE 10 UG/L 
INDENO(1,2,3-CD)PYRENE ( 10 Llf.i/L 
ISOPHORONE ( 10 UG/L 
N-00030I-N-F'ROF'YLAMINE 10 UG/L 
N-NITFOSOCQFHENYLAMINE 10 UG/L 
N-NITROSODIMETHYLAMINE < 10 UG/L 
NITROHEtlZENE ( 10 UO/L 
4-CHLORO-3-METHYLF'ES10L 10 UG/L 
FYRENE 10 LG/L 
BEN20(GHI)FERYLEilE < 10 UG/L 
1,2-UICHLOROIcEh?ENE 10 tG/L 
1.2,4-TRIC4LOROAENZENE < 10 UG/L 
DIBENZO(A;H)ANTHRACENE 10 LM'i/L 
1.3-DICHLOROBENZENE 10 UO/L 
14-IQCHLIJfORENZENE 10 UG/L 
2-C.HLOF'OPlAFHTHALENE 10 UO/L 
"'-CHLOROF'HENOL ( 10 tlli/L 
2-NITROF'HENOL 10 UG/L 
IiI-N-OCTYLG'HTHALATE 10 UG/L 
2,4-DICHLOROFtiENOL 10 UG/L 
2,4-11 IMETHYLFHENOL 10 tN'i/L 



OLIN CFEMICAL 
A7N3 HIKE BELLOTTI 
LOlER RIVER RD Fn7X 248 
CHARLESTON, TN 37310 

,.a. OR O 
REFERENCE NUMBER  

r 

CLIENT SAI49F ID 112 
AItB SANFLE ID 91259012 
DATE RECEIVEIi 9/16/91 UNITS 

SEMIVOLATILE ORGANIC fRIOfiITY FOLLLlTPNTS (CONT) 

2,a-IIINITfiOTOL'JENE 10 UGIL 
2.4-DINITG9PHENOL < 50 UG/L 
^,4,6-iriICHLOF'iOiHENOL < 10 UG/L 
'_,<-DINiTG:OTOWENE < 10 LNi/L 
3,3-I1ICHLOROBEtlZIDINE 20 UG/L 
4-IR0190F'4E+?YL FHENYL ETHER < 10 UG/L 
4-CHLOF'OPHEN'YL E'HENYL ETHER ( 10 UG/L 
C-NITROPHENOL 50 tK/L 
2-rfETHYL-4,6-DINITRQF'HEMOL 50 lK'i/L 
PHEIlOL ( 10 UG/L 
NAPuTHALENE < 10 UCi/L 
FENTACHL050FHENOL < 50 t1G/L 
BIS(?-ETHYI_HEXYL)PHTHALATE 10 UG/L 
Ii2-N-RUTYLPHTHALATE < 10 UO/L 
RENZIDINE 50 LG/L 
HEyAruL IE!7BEttLENE < 10 UG/L 
1.C-iQPHENYLDfiAZINE 10 UG/L 

SEMIVOLATILE SU4ROGATE RECOVERY 

24"LUnPOG•HENOL 49 X 
PHENOL.-I!` 31 X 
NITCOPE'aZ~ z-I 77 X 
2-7LL)DFOBTF'HEkYL 77 % 
';4.r'-TP:?gI;OMOPHENOL 78 X 
TEcC'Nr'a" ,L-:! 1 =, 75 % 

	

SIGNATLIRE 	LtAtl I 	, 

	

fELEASED BY 	' J 	ERRA 

	

CLiE i AUTHORIZATION 	3 
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CHARLESTON, TN 37310 

Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples. 

Please refer to the Quality Control Report for method blank compound 
concentrations. 

@ 	Surrogate recovery does not meet internal QC criteria. 	Sample will be 
reextracted and reported at a later date. 
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GLIN CFEMICAL 
ATTN: MIKE BELLOTTI 
LOWEfi RIUER F:Ii BOX 248 
CHARLESTOPI, TN 37310 

CLIENT SAMPLE ID DW4 
ABB SAtff'LE ID 91259013 
IWTE RECEIVEU 9/16/91 Ut1ITS 

COL_r7r^.~ 	=E2AL < 1 /lao ML . 
C~n,_,..,.,J_: 	?=-AL i 1 /100 ML 
~u 	 ~ c_r,^~ c-nc :, 7,3 
EE 	I?i'=. 	_" ?ERABLE 	(TIS) 

~ 	

I40 MG/L 
SOIiT':N^ 	T^'A_ 21 MG/L 
RAP'.:^, 	'^*AL 0.006 MG/L 
rFru. 	-^,74i 0.43 MG/L 
MAra;AU_ ~". 	TcTAL 0.38 MG/1  
ALUM,P~~ r.. 	?ETAL 0110 MG/L 
ruon,•iw 	~:'-~ ALENT ( 0.010 MG/L  

0.005 MG/L 
'nTAL ( 0.015 MG/L 

CA'i ,  0.002 MG/L  
7E`4L 0.015 MG/L CCT'P.; 	''-T,;- 0.02<0 MG/L 

LE?', "174L 0.005 MG/L 
TH4.__I'J~ . 	'ITAL ( 0.065 MG/L 
NIStcE . `5T9L < 0.040 MG/L 
SI'_"EE. 	TpTAL 0.015 MG/L 
ZIw". 	- riT;L 0,025 MG/L 
ANTI^SD?-'t, 	TOTAL 0,005 MG/L 
5E' ENIUr ~ , 	TOTAL 0.005 MG/L 
MERCUG ~Y, 	TOTAL < 0.20 UG/L 
CHLCT:IDE _ 34 MG/L 
CYANiDE. 	OTAL 20 13Ci/L 
FLUOF1IiE 0.20 MG/L 
AMHON;A ~ AS N 0.54 MG/L 
N?TfiTiE^!. TC?k t„}ELriAHL 0,72 MG/L 
NiTRATE, AS N 0,22 MG/L 
SULFATE IB MG/L 

ETHYLENE llIBfiOMILE 

ETNYLEUE D15ROMIUE 0.2 lN,,/L 

1,2-IQBfi0M0-3-CHLGRGF'ROPANE 

?,?-I'?RF'OMG-3-CH OROF'fiOFANE 0.5 (Ki/L 

F'ESTICII}ES 6 PCB'S St ~.'80GATE RECOVERY 

?,4,5,5-TET4ACHLORG-PfETA-XYLENE 140 X 

F'RIMAfiY IIRiNKIMG WATER STANDARDS PEST. 

E4I6:IN 1 UG/L 
LTt.ZIANE I UG/L 
METHO?'YCM Of' 1 UG/L 
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BLIN CFEMICAL 
ATTN: MIKE BELLOTTI 
! OWEFi RIVER RIi %1X 248 
CHARLESTON, TN 37310 

CLIENT SAMPLE IL Idd4 
AHB SWLE Ili 91259013 
DATE RECEIVEI+ 9/1b/91 t&dITS 

F'RIMARY IRINKING WATER STAN'PARDS PEST. (CONT) 

TOXAF'HE?tE ( 1 UG/L 

DFiIN:ING WATER Sl1FZFZOGATE FfCOVERY - FEST 

~ ,4,5 ; 6-iETRACHLORU-META-XYLENE 60 X 

PRIMARY" I+RIWING WATER STAdrDAfiDS HERB. 

2,4-I+ < 10 tX',/L 
7,4.5-TVrcILVEX) ( 1 UG/L 

DfiINKING 41ATER St~'iMOGATE REC04IERY - FETtB 

2,4-nt' x 

DRINKING WATEfi VOLATILES 

BENZENE ( 0.08 t1G/L 
BROMnBENZENE 0.05 LI',/L 
BF'OMnCHLOPOMETHANE C 0.16 liG/L 
BROMOI'?CHLOROMETHANE ( 0.21 UG/L 
B6;0mOFO" ( 0.17 LG/L 
BfiOMOMETuANE 
N-BUTn ~Er~ErtE 

 { 0.16 UG/L 
0.08 uG/L 

SEC-BUTVLHENZERE ( 0.05 lX'i/L 
TERT-BLTY_BENZENE 0.06 UG/L 
CAnBOi_ TETRaCHLORIDE 0.12 l~i/L 
CHL~f; :ENZcrdE 0.05 UG/L 
CMLOROETHANE 0.13 UG/L 
CHLOROFOF:TM 0.16 UG/L 
CHL+7FOMETHANE < 0.18 t%i/L 
2-CHL!m0TOLUENE 0.11 UG/L 
4-CHLOROTOLUENE 0.1 lN',/L 
DIIF'O+iOCHLORO~ETHANE < 0.19 UG/L 
1,2-I!IBfi0M0-3-C}g.OR6PkOF'ANE ( 0.85 UG/L 
1,2-DIBFbMOETHANE ( O.li UG/L 
DIEROMOMETHANE ( 0.18 11G/L 
1,2-DIC!-LOROfDrENE ( 0.1 UG/L 
1,3-OICHLOF'OBENZENE 0.1 11G/L 
1,4-DICHLOROBENZENE ( 0.1 UG/L 
DICHLOROD?FLUOROMETHANE ( 0.21 tNi/L 
l,i-I!iCHLOR"uETHr1NE < 0a11 UO/L 
1,2-DiCHLOROETHANE ( 0.1 UG/L 
1,1-:QCHLOkOETHENE 0.19 UG/L 
CIS-1.2-DICHL7ROETHENE ( 0.22 UG/L 
TRAN: 1,2-PICHLOROETHENE ( 0.2 UG/L 
1.2-DICHLnROF'P2PANE 0.12 LIG/L 
1,3-11ICHLOROPFOF'ANE 0.14 tiu/L 
2,2-DICHLOROF'ROPANE C 0.27 lG/L 
1,1-DICHLOROPkOPENE 0.12 L1G/L 
CIS-1,3-BICHLOROFROF'ENE 0.14 UG/L 
TF:ANS-1,3-DICHLOkOFFOPENE 0.11 UG/L 
ETHYLfsENZENE 0:1 UG/L 
HEXACHLDROBL+TAI!IENE ( 0.12 UCi/L 
ISOPROFYLBENZENE 01,04 UG/L 
4-ISOFFOPYLTOLUENE 0.08 UG/L 
METHYLENE CHLORIDE N 0,48 UG/L 
NAF'HTHALENE ( 0.21 UG/L 
N-FPOF'Y~BENZENE 0.07 tJG/L 
STYF,ENE 0,12 UG/L 
1.1.1,2-TETRACHLOfiOETHANE ( 0<11 UG/L 
1,1,2,_-TETRACHLOkOETHANE ( 0.17 U6/L 
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OLIN CtEMICAL 
ATTNi MIKE BELLOTTI 
LOWER RIVER kll BOX 248 
CrAFi'LESTON, TN 37310 

CLIENT SAlffLE ID DW4 
ABB SNf'LE ID 91259013 
ItATE F,'ECEIVED 9/16/91 :kNITS 

IRIN3CING WATER VOLATILES (CDP{T) 

TETRACHLOROETNEN" C 0.04 ISi/L 
TOLUENE ( 0.13 UG/L 
1 ; ^<,3-TRICHLOROBENZENE 0.11 UG/L 
1,_'.4-TFICHLORGBENZLNE < 0.06 UG/L 

1-TkICHLDfi'OETHANE 0.1 UG/L 
1,I r 2-TRICHLORDETHANE < 0.2 UG/L 
TRICHLOROETHENE ( 0.1 UG/L 
?RICHL06'DFLUOROPLTHANE 0.13 UG/L 
1,2,3-TRICHLOROPROF'ANE ( 0.16 UG/L 
1,2:4-TRIMETHYLBENZENE < 0.46 UG/L 
1,3,5-7:IMEiHYLBENZENE < 0.07 UG/L 
VINYL CHLOf:IDE < 0. ri tIG/L 
0-XYLENE 0116 UG/L 
?f-XYLENE 	°-XYLENE 0.22 UG/L 

VOLATILE SURRDGATE FiECOVERY 

F'-BRn ~On_UOEOBE''nZENE 89 % 
1. -D?CHLOROBENZENE-D4 ir X 

SEMIVDLATILE DRGANIC FRIORITY F'O.LUTANTS 

BEN70tP;Fi.i10RANTHENE 10 UG/L 
BENZnti ~ FLUORANTHENE t 10 UG/L 
CHF'YSENE 10 UG/L 
BEN7-0(A'44THRACENE 10 UG/L 
ANTHRACENE ( 10 UG/L 
F'HENAi?THRENE 1, 10 UG/L 
ACENA"'HTHYLERE 10 UG/L 
ACENAF'HTHENE < 10 UG/L 
BEN20(A)PYFENE < 10 UG/L 
Bi5!2-CHLOROETHYL)ETHER 10 UG/L 
BIS(:-CHLOROETi XY)METHANE 10 UG/L 
BISf?-CdiL pROISOFROF'YL)ETHEF,' 10 UG/L 
BUTYL BENZYL F'HTHALATE 10 UG/L 
DIETuYLPHTHALATE 10 UG/L 
DIMETHYLGHTHALATE 10 UG/L 
FLUOfiAI 	HENE 10 UG/L 
FLUnfiENE lJ UG/L 
HEX4SHLDr"!JCYC1-OPENTADIENE 10 UG/L 
HEXACHLOEOE"JTADIENE 10 IIG,L 
HEXACH'-nROETHANE ( 10 UG/L 
1NLEN0(:,2,3-CD)F'YFENE 10 UG/L 
ISOPHORONE ( 10 UG/L 
N-NITF;OS011I-N-'r'RQPYLAMINE ( 10 UG/L 
N-NITF'OSOI1iF'HENYLAMINE ( 10 UG/L 
N-NI70SODIMETHYLAMINE 10 UG/L 
NTTROBENZENE 10 UG/L 
4-CHL9fi'0-3-METHYLPHENOL IO UG/L 
F'YF;ENE < 10 UG/L 
RENZO(GHI)PERYLENE 10 UG/L 
1,2- 11 ICHLOROBENZENE ( 10 UG/L 
i,2,4-TPICHLOROBEIIZENE 10 UG/L 
DIBENZO(A.H)ANTFfftACENE 10 UG/L 
1,3-i~ICHLDROBENZENE 10 UG/L 
1,4-DICHLOROBENZENE 10 UG/L 
?-CM_ORDNAF'HTHALENE 10 UG/L 
2-CHL3ROF'HENDL 10 UG/L 
?-NITkOFHENOL ( 10 UG/L 
BI-N-OCTYLPHTHALATE 10 LX'i/L 
2,4-I1ICHLOROPHENpL ( 10 UG/L 
2,4- 111IMETNYLFHENOL 10 UG/L 
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CLIENT SNVLE ID DId4 
ABB SAMFLE ID 91 259013 
IlATE FiECEIIED 9/16/91 LfldITS 

SEMIVOI.ATILE OF(GANIC FRIIk'ilrl F'OLLUTANTS (CONT) 

^44-I!'_!4ITFT"1TOLUENE 10 UG/L 
2 > 4-[iNiT60F'HENOL f 50 UG/L 
2,4.E ?FICHLOROF'HENOL ( 10 UG/L 
2:6 	YITfiOTOLUENE < 10 t~'i/L 
3 r 3-DICHL06'CriEttC'IDINE ( 20 LA"i/L 
4-HF'OHOF!-ENYL PHENYL ETHEfi < 10 UG/L 
a-c',4LC~+:OP4ENYL F'H"cNYL ETHEF ( 10 UG/L 
4-NITFOFHEN,OL ;G UG/L 
? METH L-4,6-iiNITRJF'HFJiQL 50 lI'i/L 
F'HENOL 10 tici/L 
NA'r'HTHA'-EtiE ( 10 t1G/L 
PENTACHLOROPHENOL ( .`,D t1G/L 
BIS! _̂-ETHYLHEY.YL)PHTHALATE 10 UG/L 
D?-N-PUTYLPHTHALATE < 10 UG/L 
HENZItINE ( 50 UG/L 
HEXACNLOE!IBEN'~NE 10 UG/L 

2-DIF'HENYLIRAEINE 10 LG/L 

SEHIVOLATILE SUFiROGATE RECOVEfiY 

E F~llofZOFHENOL 40 X 
rHENp L-Ii° 28 X 
Ni?F:OFE r rNE-D 77 X 
'-r' 	tOFOPIF'HENYL 65 X 
'2,4,=- 7Fr FpM pHENOL 84 X 
'ERF;HE1;`iL-I ~ 14 BS X 

	

SIGNATLIRE 	 ~ 

	

F;ELEASE'u BY 	'A J' 'hfEAfiAV~ 

	

CLIEN? AllTHORIZA71ON 	4 
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B= 	Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples. 

Please refer to the Quality Control Report for method blank compound 
concer.trations. 

Unable to calculate surrogate recovery due to computer file corruption; 
sample will be reanalyzed and reported at a later date. 



ABB EAAIIRONtENTAL, INC. 
AI4ALYTICAL LABOPATOPY SERVICES 

340 CIXkdTY ROAD N0. 5 
P. 0. SOX 720 

WESTBFi'OOh, ME 04092 
(207)874-2400/fAX(207)775-4029 

OLIN CFEatICAI. 
ATTNI MIKE bELLOTTI 
LOWER RIVER RD BOX 24$ 
CHAFiLESTON, TN 37310 

CLIENT SAMF'LE IIi UW°, 
ABB SAMPLE ID 91259014 
DATE FiECEIVEI 9i16/91 l9@ITS 

COLIF9c^ , 	-ECAL ( 1 /100 ML 
C0 	rn "_ 	TAL 1 ; 100 ML 

6.6 
REST'lif,- 	-'. ?EF:ARLE 	(TUS) 140 MO/L 
SDI , ?iIM 	'CT ._ 32 MG/L 
BAF:Ilj". 	-"TAL 0.022 MG/L 
rFnN. 	'^TA ,_ 1.5 MO/L 

TnTAL 0.84 MG/L 
0.10 tfCi/L 

rHfn 	rrAVALENT 0.010 MG/L 
- 0.00v MG/L 

0.015 MG/L 
o.002 MO/L 

^HPn 	 -_-,;L 0<015 MG/L 
COFPEc 	TnL 0.025 MG/L 
LEA:' ~ . 	TOTAL ( 0.0O5 MG/L 
THALLT-UM, '7AL 0.005 MG/L 
+ ICEL. TTT-'_ 0.040 MG/L 
SILVEF. T°T=L 0.015 MG/L 
ZINC, T2TAL 0.0°.~4 ih6/L 
ANTIMONY, TOTAL 0.oF5 MG/L 
SELENTiJM„ TCTAL 0.005 MO/L 
MERCUF'Y, TOTAL 0.20 UG/L 
GILOPIPE 28 MC,/L 
CYAt(IDE. TOTAL 20 UG/L 
FLUOR;DE 0.20 MG/L 
AMMLNIA, AS N 7.6 MG/L 
"iITF:OGEN, TGTAL KJELBAHL 7.6 MO/L 
^"rG`-`. 	cS t' 1,4 MG/L 
SULPaT~ 16 MG/L 

ETHYLENE DILF;OMIDE 
ETyYi_Euc r;IBEOMIUE 0.2 tN.i/L 

1,2-IliIBROM0-3-CHLOROPROPAidE 

1,2-DIPROMO-3-CHLDF'OFT(OF'ANE ( 0.5 UG/L 

F'ESTICIDES b F'CB'S SURROGATE RECOVERY 

2.4,C.!-TETF;ACHLOkO-META-XYLENE 140 X 

PRIMARY DRIhlKING WATER STANDARDS PEST, 
ENDRIN ( i LK',/L 
LIf1DANE < 1 UG/L 
METHOXYCHLOF 1 1{0/L 
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OLIN CFEMICAL 
ATTN: MIKE bEL.LOTTI 
L04ER RIVER RD BDX 248 
CHARLESTad, TN 37310 

CLIENT SAMFIE III Dk6 
ABB SAPff'LE IU 91259014 
IATE RECEIVED 9/16/91 UNITS 

PRIPARY DRIP6QNG WATER STAMIIORLIS PEST. ltx1NT> 

TOXAFHENE ( 	1 UG/L 

DFiIM ING WATER SUF'ROGATE RECOVEfiY - PEST 

2,4, 5 ,6-TETRACHLDR0-META-XYLENE 110 X 

F'RIMARY DRIHf<ING WATER STAAlWI4S HEkB. 

10 Uu/L 
2.4,`-TCr5ILVEX! ( 	1 UG/L 

IIF'iIN(ING WATER SURROGATE RECDVERY ° H~RR 

^,e_rip 110 X 

DRINKING WAT-cR VOLATILES 

NENZEtdE ( 	0.06 UG/L 
nROMGHENZENE < 	0.05 UG/L 
BRnM,nCHL OFnr(ETHANE ( 	0.16 UG/L 
fPOMnDICHLOROMETHANE 0.21 UG/L 
NF'GMOFGF'M < 	0.17 UG/L 
FF'OMOMETHANE 0.16 UG/L 
N-(jI1TY!-PCi:7C!~IC < 	0.08 U(']/L 
sEC-NU?Y! IEr- Er ~E o.~ ~/L 
TEFT =_"Y_REKZENE ( 	0.06 UG/L 
CAPBC' 	7ET6.;'_HL0RIUE ( 	0.12 UG/L 

0.05 UG/L 
CHL05DETHANE < 	0.13 UG/L 
CH_nPn,OFh < 	0,16 UG/L 
CKLORGMETHaNE O,iS UG/L 
2-CHLORDTOLUENE < 	0.11 UG/L 
4-CM_OROTOLUENE < 	0.1 UG/L 
PIBRnMOCHLOROtETHANE ( 	0.19 UG/L 
1,2-I'IHROMO-3-CHLGROF'ROPANE 0,85 UG/L 
1,2-DIBROMDETHANE ( 	0.11 UG/L 
IIIPROMDMETHANE ( 	0.18 UG/L 
1,2-IIICHLOROBENZENE ( 	0.1 UG/L 
1,34QCHLOROFEHZENE ( 	0.1 UG/L 
1,4-DICHLOROBENZENE 0.19 UG/L 
I2CHLOFlOIQFLUOROt1ETHANE < 	0.21 UG/L 
:11-I'.ICHLGRGETHANE 0.11 UG/L 
?,2-DI"'HLOROETHANE < 	0.1 UG/L 
',l -DICHL0F,0ETHENE 0119 UG/L 
CIE- 1,C-IQCHLOROETHENE < 	0.22 UG/L 
TRANG- I,2-DICHLOROETHENE < 	0.2 UG/L 
1,2-11 ICHLORO='ROPANE < 	0.12 UG/L 
',3-DICM-OF:OPROPANE 0.14 UG/L 
2,2-DICHLOROPRDF'ANE < 	0.27 UG/L 
1,1 -IIICHLOROPROF'EFlE 0,12 UG/L 
CI~ - 1,3-DTCHLOROPROF'Et1E ( 	0,14 UG/L 
TRAN6- 1,3-IIICHLOROPROF'ENE < 	0.11 UG/L 
ETHYLBENZEFF < 	0.1 UG/L 
HEXACHLOROBUTADIENE < 	0,12 Uu/L 
ISOPRCiF'YLBENZENE ( 	0.04 UG/L 4 - ISOPfi'OPYLTOLUENE < 	0108 UG/L 
tiETHYLEIQE CHLORIDE B 	0.54 UG/L 
NA°HTHALENE ( 	0,21 UG/L N-F'kGF'YLBENZEidE ( 	0.07 UG/L r 	`NE ; 	0.12  LG/L i,1,1,2-TETRACHLORDETHANE C 	0.11 US/L 
1,1,2,2-TETRACHLORDETHANE < 	0.17 11Li/L 
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OLIN CFfMICAL 
ATTNE MIKE BELLOTTI 
LObER RIVEh RI ,  BOX 248 
CHAFLESTON, TN 37310 

CLIENT SAPff'LE ID Db5 
ABB SwLE ID 91259014 
IIATE kECEIVED 9/16i91 UNITS 

DRINKING WATEft VOLATILES (CONT) 

TETF'ACMLnROETHENE 0.04 UG/L 
TOLUENE ( 	0.13 UG/L 
1,2,3-TRICHLOROBENZENE ( 	0.11 UG/L 
1, 2 ,4-TRICHLOROBENZtNE ( 	0.06 UG/L 
S,i.1-TRICM OROEiHANE < 	0.1 UG/L 
1,1,2-TRICHLOkOETHFVdE ( 	0.2 UG/L 
TRICHLOROETHENE ( 	0.1 UG/L 
TRICHLOROFLUOROMETHANE 0.13 UG/L 
1,2,3-TF:ICHLORAPROPANE ( 	0.18 UG/L 
1.2.4-TRIMETHYLBENZENE ( 	0.08 UG/L 
1,3,5-TFIMETHYLBENZENE C 	0.07 UG/L 
VINYL CHLORIDE ( 	0.25 UG/L 
0-XYLENE ( 	0.16 UG/L 
M-XYLENE / P-XYLEPlE 0,22 UG/L 

VOL"nTILE SUF(ROGATE RECOVERY 

P-BROMOFLUOROHENZENE 89 X 
1.2-IQCHLnROBENZENE-D4 79 % 

SEMIVOLATILE ORGANIC PRIORITY POLLUTANTS 

BEId10(R)FLUORANTHENE 10 UG/L 
BENZO(k:)FLUOfiANTHENE 10 Uu/L 
CHRYSEtdE 10 UG1L 
BENZO!A)ANTHRACEttE 10 Uu/L 
AtrTHF'4CEIlE < 10 UG/L 
PHEi:ANTHnENE 10 UG/L 
ACENAF'HTHYLENE ( 10 UG/L 
ACENAFHTHENE 10 UG/L 
BENZn!A)PYRENE 10 UG/L 
BIS(2-CHLOROETHYL)ETHER 10 U8/L 
BIS;2- IfOROETHOXY)METHAhlE < 10 UG/L 
BISt2-CHL0F.'OIS0Pk0PYL)ETHER 10 UG/L 
BUTYI BEtiZYL F'HTHALATE ( 10 UG/L 
DIETHYLFHTHALATE ( 10 UG/L 
DIMETHYLF'HTHALATE 10 UG/L 
FLUORANTHENE 10 UG/L 
FLUOREtdE 10 t1G/L 
HEXACHLOROCYCLOPENTADIENE 10 UG/L 
HEX.ACHLOROMADIE?!E 10 UG/L 
HEXACHLOROETHANE 10 UG/L 
INDENO!1,2,3-CD)F'YRENE 10 UG/L 
ISOPHORONE 10 UG/L 
N-NITfiOSODI-N-PROPYLAMINE 10 UG/L 
N-NITROSOPIF'HENYLAMINE 10 UG/L 
N-NITF'nSODIMETHYLAMINE 10 UG/L 
NITFOBENZENE 10 UG/L 
4-CHLOfi0-3-METHYLPHEAlOL 10 UG/L 
F'YRENE 10 UG/L 
BENZO(GHI)PERYLENE 10 UG/L 
1,2-11ICHLOROBENZENE ( 10 UG/L 
1,2,4-TRICHLOROBENZrrJNE 10 UG/L 
DIBENZO(A,H)ANTHFACENE 10 UG/L 
1,3-DICHLORORENZEtE 10 UG/L 
1,4-ItICHLOf'iOBE?tLEtg i0 UG/L 
'-CILOFONAPHiHALEDlE 10 UG/L 
2-CHLOkOPtENOL 10 UG/L 
2-NITn'OF1iENOL 10 UG/L 
DI -N-OCTYLPHTHALATE 10 UG/L 
2,4-DICHLOI:OF'HENOL < 10 UG/L 
2,4-DIMETHYLPHE?!OL 10 UG/L 
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CHAFLESTON s  TN 37310 

CLIENT SAtff'L.E IU I%E 
ABB SAifLE ID 91259014 
DATE RECEIVED 9/16/91 WdITS 

SEMIVOLATILE OFWIC FfiIORITY F'OLLUTANTS (CONT) 

Z,4-I.iTN,ITFOTOLUENE ( 10 UCi/L 
2,4-DINITfiOPHENOL < 50 UG/L 
2,4,6-TRICHLOROF'HENOL ! 10 UG/L 
2,6-11NITROTOLLEK ( 10 UG/L 
3,7-DICIiLOROBENZIDIAE < 20 l!G/L 
4-BRnMOFI{ENYL PHENYL ET}Ek < 10 LIG/L 
4-CHLOROF'HEhlYL F'HENYL ETHEFi < 10 UG/L 
44ITFOFHENOL ( .`A iIG/L 
2-METHYL-4,6-UIt1ITROPHENOL < 50 UG/L 
FI4=NOi_ i 10 UG/L 
NAF'HTHALEtlE < 10 lG/L 
PEPITACHLOROF'HENOL < SO UG/L 
BIS!?-ETHYLHEY.YL)F'HTHALATE ( 10 lIG/L 
DI-N-FIRYLPHTHALATE ( 10 UG/L 
BENZIPINE ( 50 t~;/L 
HEXACHLOROBENZENE < 10 UG/L 
1,2-UIFHENYLURAZItg < 10 t!G/L 

SEMIVOLATILE SURROOATE RECOVEfiY 

2-FLUnROF'HENOL 34 X 
PNENOL-DS 23 X 
t,iTFngcuZrNE-II6 60 % 
~-FLliOROBIF'HENYL 7✓ X 
2,4.--?R.IHF'OMOPI~NOL 65 X 
TEF'FNENYL-:1i4 66 n 

I 

	

 
SIGtdATUkE 	

/ 

	

RELEASEli RY 	A JMEARA 

	

CLIENT AUTH6kIZATION 	5 
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Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples. 

Please refer to the Quality Control Report for method blank compound 
concentrations. 



ABB EtdVIRONMENTAL, INC. 
ANALYTICAL LABOfiATOFY SEFVICES 

340 CWNTY ROAD N0. 5 
P. 0< BOX 720 

WESTBRGO(, PSE 04092) 
('207)874-2400/FAX(207)775-4029 
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OLIN CHEMICAL 
ATTN: i11NE BELLOTTI 
LOWER RIVER RII BOX 248 
CHAfiLESTON, TN 37310 

CLIENT SA1ffi-E ID 	DW6 
ABB SAHFLE ID 	91259015 
IaATE RECEIVEL 	9/16i91 	tkiITS 

COLIFC~'~E, 	TECAL 	 < 	1 	/100/~ I1~p  
~~i 	f'Nr. 	-V Iry:. 	 C 	1 	i SOV 11L  

6.1 
fiE°iPJE~ _ 	'EnABLE (TDS) 	 120 	MG/L 
SOi,Itl. 	T'??AL 	 20 	MG/L 
BAF:!Jn. 	TGT L 	 i 	0.005 	rSG/L 
?F'0':, 	' 	TA_ 	 0,52 	!4i'i/L 
t1ANGAw_'SE. TOT.qL 	 0419 	Mdd/L 
ALU~iu M,. TC'AL 	 0.10 	MG/L 
CHECW,.;J*'. HEXAVALENT 	 < 	0.010 	NG/L 

TCTAL 	 < 	0.005 	tfG/L 
TOTAL 	 < 	0,015 	MG/L 

i.ATIH' 	")?AL 	 < 	0r002 	tfG/L 
'^TAL 	 < 	0.015 	tfG/l 

Cnr...Ec 	TnTAL 	 0,042 	15G/L 
LEAI,. 	TOTAL 	 0,005 	hSG/L 
THALL?!_R'i, 	TCTAL 	 ( 	0.005 	M"i/L 
NICKEL, TOTAL 	 ( 	0.040 	P1G!L 
SILVEG, TOTAL 	 C 	0.015 	tf8/L 
ZINC, TOTAL 	 0,025 	MC,/L 
ANTIMONY, TOTAL 	 < 	0,005 	1~'i/L 
SELENIUt1, TOTAL 	 0,005 	M'i/L 
HEPCUEY, TOTAL 	 0.20 	UG/L 
CHLORIDE 	 38 	MG/L 
CYA^?rPc, T6TAL 	 i 	20 	UG/L 
FLUOF:IDE 	 0120 	KG/L 
AMriONIA, 	A£ N 	 0.37 	PX'i/'L 
NITROOEN, TOTAL N:JELDAHL 	 0,41 	i~'o/L 
N?TFATr, AS N 	 0.26 	MG/L 
SULFATE 	 16 	MG/L 

ETHYLENE DIBROMIDE 

ETHYLEF!E IiIBROMIIIE 	 0,2 	LIG/L 

1,2-DIHROMO-3-CHLOROF'ROPANE 

1,2-DIBROM0-3-CHLOROF'ROF'ANE 	 0,5 	UG/L 

F'ESTICIDES n F'CB'S SUFiROGATE RECOVERY 

.,4,5,6-TETRACNLOfiO-META-XYLENE 	 ?Z 	% 

F'RIMARY IRINKING WATER STANDAFSiS PEST, 

ENPRIN 	 I 	UG/L 
LINDANE 	 < 	i 	UG/L 
METHOXYCNLOR 	 ( 	1 	UG/L 
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OLIN CHEMICAL 
ATTN: MIKE BELLOTTI 
LDER RIVER RD BOX 248 
CHARLESTON, TN 37310 

CLIENT SAI$tE ID I4ki 
ABB SAt4:'LE ID 91259015 
DATE RECEIVED 9/16/91 UNITS 

F'RIMARY IiFINKING WATER STANIARI1S PEST. (CtkdT) 

TOXAPHENE < 	1 UG/L 

URIPl1;ING WATER SifhfiOGATE RECOVEF(Y - PEST 

2,4,5,6-TETRACHLGRO-META-XYLENE 96 % 

F'RIYAiY URIWING WATER STANDAfiDS HERB. 

2,4-D < 	10 LG/L 
2,4,5-TP(SILVE)O < 	1 LIG/L 

IRINKING WATER StRR"TE RECOIERY - HERB 

2,4-DB B 	16 % 

DRINh:ING WATER VGLATILES 

BENZENE < 	0.08 UG/L 
FROMOBENZENE ( 	0.05 UG/L 
BROMOCM Ofi'OMETHANE 0.16 UG/L 
BROMDDICHLOROMETHANE < 	0.21 UG/L 
RROMOFORM 0<17 UG/L 
BRDMOMETHANE ( 	0.16 LJG/L 
N-BUTYLBENZENE < 	0.08 lpu/L 
SEC-BUTYLBENZENE 0.05 UG.'L 
TERT-BUTYLBENZENE 0.06 UG/L 
CAPBON TETfv,CHLORIDE ( 	0.12 UG/L 
CH'-OF'05ENZENE ( 	0.05 UG/L 
CHLOROciHANE 0.13 UG/L 
CHLOROrORM ( 	0.16 UG/L 
CK10ROMETµANE 0.18 UG/L 
2-CH0ROT0LUENE 0.11 UG/L 
4-CNL6F'OTOLUENE 0.1 UG/L 
IRBF.bMOCH-nc;O*fETHANE 0.19 UG/L 
1,2- I 1IBROMO-3-CHLOROF'ROF'ANE 0185 UG/L 
1,2-DIBROMOETHAN.E 0.11 UG/L 
DIBROPfC1ME71HANE 0.18 UG/L 
1,2-DICHLOROBENZENE 0.1 UG/L 
1,3-DICHLOROBENZENE 041 UG/L 
1,4-BICHLOROBENZENE 0.1 UG/L 
DICHLORODIFLUOROMETHANE 0.21 UG/L 
1,1 -DICHLOROETHAtlE < 	0.11 l~ 'i/L 
1,2 -DICH'-n:2ETHANE ( 	0.1 UG/L 
l,l -IQCHLOROETHENE 0.19 UG/L 
rIc-+ , 2-r, Ir4 OROETHENE 0.22 UG/L 
TRANS-1,?-IiICHLGROETHENE 0.2 UG/L 
1,2-f'ICHLOROF'RDPANE ( 	0.12 UG/L 
1,3-DICHLOROPROF•ANE 0.14 UG/L 
4,2-DICHLOROF•F9PANE 0.27 UG/L 
1,1-DICHLOROF'ROPENE 0.12 UG/L 
CIS-1,7-I1CHLGROPROF'ENE 0.14 UG/L 
TRANS-I,3-DICHLOROPROF'ENE 0.11 UG/L 
ETHYLBENMNE 0.1 UG/L 
HEXACHLOROBUTADIENE 0.12 UG/L 
ISOF'ROF'YLBENZENE < 	0.04 UG/L 
4-ISOPFAPYLTOLUENE 0.08 UG/L 
t£THYLENE CHLORIIiE B 	0.55 UG/L 
NAPHTHALENE 0.21 UG/L 
N-F'ROF'YLBENZENE 0.07 UG/L 
STYRENE < 	0.12 lM'i/L 
1,1,1,2-71RFlCHLORGETHANE 0.11 UG/L 
1,?,2.2-TETRACHLOROETHANE 0.17 UG/L 
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OLIN CHEMICAL 
ATTN: MIKE BELLOTTI 
LOWEfi RIVEF RII BOX 248 
CHAfitESTON, TN 37310 

CLIENT SWLE IIt Ulr6 
ABB Sa°PLE ID 9iTj9015 
DATE FECEIVED 9/16/91 UNITS 

DfiIN(ING WATER VOLATILES (CONT) 

TETRACHLOROETHEP! < 0.04 UG/L 
TOLUENE C 0.13 UCi/L 
1,2,3-TRICHLOROBEIIZENE t 0.11 UG/L 
1,2,4-TRICHLOROBENZENE < 0.06 UG/L 
l,i.l-TfiICHLORDEETHANE 0.1 UG/L 
1,1,2-TRICHLOkOEfHANE < 0.2 UG/L 
TRICHLOROEiHEAlE 0.1 UO/L 
TRIC'rLOR07LUOROPETHAf1E t 0.13 UG. L 
1,2.3-TRICHLOROPF'OPANE < 0,18 UG/L 
1,2,4-TF:IMETHYLFENZENE ( 0.08 UG/L 
1,3,0-TRIMETHYLBEAlZENE C 0.07 UG/L 
VIN1'L CHLORIDE < 0.25 UG/L 
0-XYLENE ( 0.16 UG/L 
M-XYLENE / F'-X.YLENE < 0.22 UG/L 

VDLATILE StMOGATE i ìECOVEFY 

P-BROMnFLUOROBENZENE 83 X 
i,2-DIrHLO'rOBENZENE-D4 ~~ 60 : 

SEMIVOLATILE OR6ANIC FkIORITY POLLUTANTS 

BENZO!B;=LUORANTHENE C 10 UG/L 
BEh-71!K)FLLtORANTHENE ( 10 UO/L 
CNRYENE 10 UG/L 
BENZO(A)AHTHRACENE 10 UG/L 
ANTHF;ACENE < 10 UG/L 
FHENA+JTHRENE ( 10 UG/L 
ACEtJAF'HThYLEi1E < 10 UG/L 
A^EtJaPHTHENE 10 UG/L 
BENZO(A)F'YRENE 10 UG/L 
BIS('?-CN_OROETHYL)ETFEF C 10 UG/L 
BIS(2-CHLOR!IETHOXY)METHANE t 10 UG/L 
FIS ( 2-CHLOROISOPFOF'YL)ETHER < 10 UG/L 
BUTYL BENZYL PHTHALATE 10 UG/L 
DIETHYLPHTHALATE < 10 LG/L 
DIMETHYLF'HTHALATE ( 10 LIG/L 
FLUOF:AKiHENE < 10 UG/L 
FLUOFEiiE ( 10 UG/L 
HEXACHLOPOCYCLOF'ENTADIENE ( 10 LX'i/L 
t4=XACHLOROBUTADIENE ( 10 UG/L 
HEXACHLOROETHANE ( 10 UG/L 
IMENO(1,2,3-CD)PYRENE 10 UO/L 
ISnFpHOfiONE < 10 UG/L 
N-NIThOSODI-N-PROPYLAMINE 10 iKi/L 
N-NITFOSODIPHENYLAMINE < 10 UG/L 
N-NITROSODIP(FTHYLAMINE C 10 UG/L 
NITR06ENZENE C 10 UG/L 
4-CHLORO-3-METHYLF'HENOL 10 UG/L 
FYRENE < 10 UG/L 
BENZO(GHI)FERYLENE 10 UG/L 
1,2-DICHLOROBENZENE 10 UG/L 
',2,4 -TfiICHLOFOBENZENE < 10 UG/L 
IQBENZO(A,H)ANTHRACENE 10 UG/L 
1,3-DICFa.OROBENZENE < 10 U6/L 
1,4- :iICHLOROBEi'..ENE 10 UO/L 2-CHLOPONAPNTHALENE 10 UG/L 
2-CFp OROF'HENOL 10 UO/L 
2-NITROPHENOL < 10 UG/L 
DI-N-OCTYLPHTHALATE ( 10 UG/L 
2,4-DICFfLOROFHENOL t 10 UO/L 
2,4-IJIMETHYLf'HENOL 10 UO/L 



OLIN CHEMICAL 
ATTN: MIfI BELLOTTI 
LDWER RIVER F<D BOX 248 
CHARLESTON, TN 37310 

•a  a~a;  
,r 

CLIENT SAtfFtE ID UN6 
ABB SWLE ID 91259015 
DATE RECEIVEII 9/16/91 tSdITS 

SEMIVOLATILE ORGANIC F'NIORITY POIUTANTS (COdL) 

4-iI ~k'ITROTOLUENE ( 10 UG/L 
^.4-L.INITROF'HENOL < 50 lG/L 
.4 r 6-7ICHLOfiOF'HENOL C 10 UG/l. 
t-DII-ITROTOLUENE ( 10 lNi/L 

3.3-DICHLOROBENZIDINE < 20 UG/L 
d-BROMOPHENYL FFENYL ETHER 10 lIG/L 
4-C!4vOF'0l"HENYL F'HENYL ETHER ( 10 UG/L 
?-NITROF'HENOL 50 UG/L 
?-METHYL-4 > 6-DINITFOFHENOL ( 50 UG/L 
F14ENOL 10 UG/L 
NAPHTHALENE < 10 UG/L 
F'E~7  ACHLOROPHENOL < 50 UCi/L 
PT^(2-ETHYLHEXYL)PHTHALATE < 10 UG/L 
DI-N-BU?YLF'HTHALATE < 10 UG/L 
BEN?IDINE ( 50 UG/L 
HEXACHI pRQ"nENZENE 10 UG/L 
1,2-DIP4ENYLDRAZINE 10 UG/L 

SEMIVOLATILE SURkOGATE RECOVERY 

?-FLUOSOPHENOL 41 X 
PHENOL-I!5 28 % 
NITFObENZENE-D5 74 A 
2-P-UOFOffiPHENYL 62 X 
^,c 	 -TrTgqOMOF'HENOL 74 X 

c?!Y 	D14 78 X 

SIGNATURE 

	

fiELEASE➢ BY 	CkM J VMEARA 

	

CLIENT AUTHORIZATION 	6 



OLIN CHEMICAL 	REPORT OF ANALYSIS 	9/26/91 
ATTN: MIKE BELLOTTI 	REFERENCE NUMBER 	11968 
LOWER RIVER RD BOX 248 	PAGE 	5 
CHARLESTON, TN 37310 

B= 	Analyte was detected in the laboratory method blank analyzed 
concurrently with the samples. 

Please refer to the Quality Control Report for method blank compound 	-  
concentrations. 	 .. 

The reported value is the mean of two or more replicate anaiyses of the 
sample. The precision of the replicate analyses is outside the 
laboratory's acceptance range for this parame[er. .Sample homogeneity  
may be a factor. 	 . 	'... 

•••• 	Surrogate recovery does not meet internal QC criteria. Insufficient 	. 
sample remained for reanalysis. 

@ 	Surrogate recovery does not meet internal QC criteria. Sample will be 
reextracted and reported at a later date. 
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Client: Olin Chemical 	 24-Sep-91 

Methods and Chronology of Analysis 	 . 	. 

METHODS OF ANALYSIS 
	

CHRONOLOGY OF ANALYSES 

Parameter Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

Date 
Sample 

Received 

Date 
of Sample 
Chemical 

Preparation 

Date 
of 

Instrument 
Analysis 

Dilution 
Factor * 

Aluminum 	. 200.7 Atomic Emission, Inductively Coupled Plasma 
. 

91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
912_59011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-9i 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Barium 200.7 Atomic Emission, Inductively Coupled Plasma 91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-9t 1.0 

 91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
Beryilium 200.7 Atomic Emission, Inductively Coupled Plasma 91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Chromium 200.7 Atomic Emission, Inductively Coupled Plasma 91259009 16-Sep-91 1 7-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-97 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

t',o(34)04 
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A%ETHODS OF ANALYSIS 	 CHRONOLOCY OF ANAL YSES 

Parameter Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

Date 
Sample 

Received 

Date 
of Sample 
Chemical 

Preparation 

Date 
of 

Instrument 
Analysis 

Dilution 
Factor ° 

Copper 200.7 Atomic Emission,inductively Coupled Plasma 
. 

91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259070 	16-Sep-91 	17-Sep-91 	.18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-97 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Iron 200.7 Alomic Emission, Inductively Coupled Plasma 

. 

91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 11.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	77-Sep-91 	18-Sep-91 1.0 
97259014 	16-Sep-91 	17-Sep-91 	18-3ep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Manganese 200.7 Atomic Emission, Inductively Coupled Plasma 91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Nickel 200.7 Atomic Emission, Inductively Coupled Plasma 91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	t8-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 _ 
97259012 	16-Sep-91 	17-Sep-91 	78-Sep-91 1.0 
97259013 	16-Sep-91 	17-Sep-91 	t8-Sep-91 1.0 
91259014 	16-Sep-91 	77-Sep-97 	18-Sep-9t t.0_ 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 



Client: Olin Chemical 	 24-Sep-91 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS 	 CHRONOLOGY OF ANALYSES 

Parameter 	 Method 	 DescripGon 	 ABB Environmental 	Sample 	of Sample 	of 	DiluCion 
No. 	 Sample Nos. 	Received 	Chemical 	Instrument 	Fact.or * 

 Preparation 	Analysis 

. 	 llate 	 Date 	 Date 

Siiver 	 200.7 Atomic Emission, tnductively Coupled Plasma 	 91259009 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
  91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
 91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

91259012 	16-Sep-91. 	17-Sep-91 	18-Sep-91 	1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 	' 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0  

Sodium 	 200.7 Atomic Emission, Inductively Coupled Plasma 	 91259009 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 	' 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

 91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

Zinc 	 200.7 Atomic Emission, Inductively Coupled Plasma 	 91259009 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1,0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

Antimony 	 204.2 Atomic Absorption, Graphite Furnace 	 91259009 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

  91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
 _91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 _ 

91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
 91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

91259015 	16-Sep-91 	/7-Sep-91 	18-Sep-91 	1.0 

..r.I.I.(1!^ 



Client: Olin Chemical 	 24-Sep-91 

Methods and Chronology of Analysis 

METHODS OF ANALYSlS 	 CHRONOLOGY OF ANAL YSFS 

Parameter Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

 Date 
Sample 

Received 

Date 
of Sample 
Chemical 

Preparation 

Date 
of 

Instrument 
Analysis 

Delution 
Factor * 

Arsenic 206.2 Atomic Absorption, Graphite Furnace 91259009 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-97 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	78-Sep-91 1.0 
91259012 	16-Sep-97 	17-Sep-91 	18-Sep-97 1:0 
91259073 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	78-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Cadmium 213.2 Atomic Absorption, Graphite Furnace 91259009 16-Sep-91 17-Sep-97 18-Sep-91 1.0 
97259010 	16-Sep-91 	17-Sep-91 	18-Sep-9t 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-97 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-97 	17-Sep-91 	t8-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

lead 239.2 Atomic Absorption, Graphite Furnace 91259009 16-Sep-91 17-Sep-91 17-Sep-97 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 7.0 
91259011 	16-Sep-91 	17-Sep-97 	17-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-97 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

Selenium 270.2 Atomic Absorption, Graphite Furnace 91259009 76-Sep-91 17-Sep-91 19-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	19-Sep-91 7.0 
97259071 	16-Sep-91 	17-Sep-91 	19-Sep-91 7.0 
91259012 	16-Sep-91 	17-Sep-91 	79-Sep-91 1.0 
91259013 	16-Sep-91 	77-Sep-91 	19-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 

. 91259015 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 
_ 	 (i 	Ilf 



Client: Olin Chemical 	 24-Sep-91 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS 	 CHRONOLOGY OF ANALYSES 

Parameter Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

Date 

Sample 
Received 

Date 
of Sample 

Chemica( 
Preparation 

Date 

of 
dnstrument 

Analysis 

Dilution 
Factor • 

Thallium 279.2 Atomic Absorption, Graphite Furnace 91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-.91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

Mercunp 

- 

245.1 Atomic Absorption, Manual Cold Vapor 91259009 16-Sep-91 18-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	18-Sep-91 	16-Sep-91 1.0 
91259014 	16-Sep-91 	16-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 

Notes: 
Unless otherwise indicated, analylicai methods are from (1) "Methods of Chemical Analysis of Water and Wastes," EPA-600/4-79-020, 

Revised March, 1983, or (2) "Test Methods for Evaluating Solid Wastes," EPA SW-846, Revised November, 1986.  

°The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 
The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis. 
For exampie, a dilution taclor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sampie was analyzed 
at 20% its reported concentration. 

~i 



Client: Olin Chemical 
	

24-Sep-91 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESOI,TS 
	

LABORATORY CO/VTROf. SAMPI.F RF.S7!/.T.S 

Parameter 

Date 
of 

Prep 

Date 

of 
Analysis 

Units 

Concentration 
Measured 

in Blank 
Acceptance 

Range 

Practical 

Quantitation 

Level* 

Units True Value 
Measured 

Value 

Percent 
Recovered 

Acceptance 
Range 

(%) 

Acceptance 
Range 

(mg/kg) 
Aluminum 17-Sep-91 18-Sep-91 mg/L < 0.10 < 0.10 0.10 mg/L 3.00 2.88 96.0 80-120 

17-Sep-91 18-3ep-91 mg/L < 0.10 < 0.10 0.10 mg/L 3.00 2.94 98.0 80-120 
Barium 17-Sep-91 19-Sep-91 mg/L < 0.005 < 0.005 0.005 

17-Sep-91 19-Sep-91 mg/L < 0.005 < 0.005 0.005 
17-Sep-91 18-Sep-91 mg/L 0.300 0.294 98.0 80-120 
17-Sep-91 18-Sep-91 mg/L 0.300 0.295 98.3 80-120 

Beryllium 17-Sep-91 18-Sep-91 mg/L < 0.015 < 0.015 0.015 mg/L 0.100 0.093 93.0 80-120 
17-Sep-91 18-Sep-91 mg/L < 0.015 < 0.015 0.015 mglL 0.100 0.095 95.0 80-120 

Chromium 17-Sep-91 18-Sep-91 mg/L < - 	0.015 < 0.015 0.015 mg/L 0.300 0.300 100 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.015 < 0.015 0.015 mg/L 0.300 0.309 103 80-120 

Copper 17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.025 0.025 mg/L 0.300 0.285 95.0 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.025 0.025 mg/L 0.300 0.296 98.7 80-120 

Iron 17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.050 0.025 mg/L 12.5 12.4 99.2 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.050 0.025 mg/L 12.5 12.5 . 	100 80-120 
AAanganese 17-Sep-91 18-Sep-91 mg/L < 0.010 < 0.010 0.010 mg/L 0.200 0.195 97.5 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.010 < 0.010 0.010 mg/L 0.200 0.197 98.5 80-120 

Nickel 17-Sep-91 18-Sep-91 mg/L < 0.040 < 0.040 0.040 mg/L 0.300 0.296 98.7 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.040 < 0.040 0.040 mg/L 0.300 0.297 99.0 80-120 

Silver 17-Sep-91 18-Sep-91 mg/L < 0.015 < 0.015 0.015 mg/L 0.300 0.300 100 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.015 < 0.015 0.015 mg/L 0.300 0.300 100 80-120 

Sadium 17-Sep-91 18-Sep-91 mg/L < 0.050 < 0.200 0.050 mg/L 2.50 2.40 96.0 80-120 
17-Sep-91 18-Sep-91 mg/L < 0.050 < 0.200 0.050 mg/L 2.50 2.45 98.0 80-120 

Zinc 17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.025 0.025 mg/L 0.300 0.296 98.7 80-120 

17-Sep-91 18-Sep-91 mg/L < 0.025 < 0.025 0.025 mg/L 0.300 0.299 99.7 80-120 

Antimony 17-Sep-91 18-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.020 0.023 115 80-120 

17-Sep-91 18-Sep-91 mg1L 0.020 0.023 115 80-120 

Arsenic 17-Sep-91 18-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.020 0.022 110 80-120 _ 

17-Sep-91 19-Sep-91 mg/L 0.020 0.022 110 80-120 

. 	...... 	.. 	. 	., 	.... 	.. 	. 	.. 	.. 	...... 	..... 	. 	. 	. 	.. 	._. 	...... 	._ 	')`~~
41
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Client: Olin Chemical 	 24-Sep-91 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS 	 LABORATORY CONTROL SAMPLE RF.SULT.4 

Parameter 

Date 
of 

Prep 

Date 
. 	of 	. 

Analysis 
Units 

Concentration 
Measured 
in Blank 

Acceptance 
Range 

Practical 
Quantitation 

Level* 
Units True Value 

Measured 
Value 

Percent 
Recovered 

Acceptance 
Range 
(q) 

Acceptance 
Range 

(mg/kg) 
Cadmium 17-Sep-91 18-Sep-91 mg/L < 0.002 < 0.002 0.002 mg/L 0.010  0.011 110 80-120 

17-Sep-91 18-Sep-91 mg/L 0.010 0.011 110 80-120 
Lead 17-Sep-91 17-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.020 0.022 110 80-120 

17-Sep-91 17-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.020 0.020 100 80-120 
Selenium 17-Sep-91 19-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.010 0.010 100 80-120 

17-Sep-97 19-Sep-91 mg/L 0.010 0.070 100 80-120 
Thallium 17-Sep-91 17-Sep-91 mg/L < 0.005 < 0.005 0.005 mg/L 0.010 0.009 90.0 80-720 

17-Sep-91 17-Sep-91 mg/L 0.010 0.009 90.0 80-120 
Mercury 18-Sep-91 18-Sep-91 ug/L < 0.20 < 0.20 0.20 ug/L 2.00 1.70 85.0 80-120 

18-Sep-91 18-Sep-91 ug/L < 0.20 < 0.20 0.20 ug/L 2.00 1.65 82.5 80-120 

Practical quantitation level is the lowest concentration measurabie for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENT3: 
Results of ali quality conlroi measurements are within the laboratory and method specified acceptance range except as noted. 

3= 



Client: Olin Chemical 	 24-Sep-91 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLlCATE RESULTS 	 MATRlX SPIKE/MATRlX SPIKE DUPLlCATE RESULTS 

Parameter 

ABB 
Environmental 

Sample No. Units 

Sample 
Measurement 

Rep 1 	Rep 2 
Mean 
Conc RPD 

M 

Acceptance 
Range 

for RPD 
(%) 

Concentration or QuanGty 	Matriz Spike Recovery (%) 	- 
Units Sample 	Spike 	Sample Sample Sample Sample 	Acceptance RPD 

Only 	Added +Spike +Spike +Spike +Spike 	Range 	(9G) 
Dup 1 	Dup 2 	Dup I 	Dup 2 	(%) 

Acceptance 
Range 

(yo) 
Aluminum 91259011 mg/L <0.100 <0.100 <0.100 NC 0-20 mg/L <0.100 3.00 2.92 NA 97.3 NA 80-120 NA 0-20 
Barium 91259011 mglL 0.022 0.021 0.022 4.7 0-20 mg/L 0.022 0.300 0.319 NA 99.0 NA 80-120 NA 0-20 
6eryllium 91259011 mg/L <0.015 <0.015 <0.015 NC 0-20 mg/L <0.015 0.100 0.091 NA 91.0 NA 80-120 NA 0-20 
Chromium 91259011 mg/L <0.015 <0.015 <0.015 NC 0-20 mg/L <0.015 0.300 0.288 NA 96.0 NA 80-120 NA 0-20 
Copper 91259011 mg/L 0.038 0.043 0.041 12 0-100 mg/L 0.041 0.300 0.334 NA 97.7 NA 80-120 NA 0-20 
lron 91259011 mg/L 0.483 0.478 0.481 1.0 0-20 mg/L 0.481 12.5 12.6 NA 97.0 NA 80-120 NA 0-20 
Manganese 91259011 mg/L 0.977 0.967 0.972 1.0 0-20 mg/L 0.972 0.200 1.17 NA 99.0 NA 80-120 NA 0-20 
Nickel 91259011 mg/L <0.040 <0.040 <0.040 NC 0-20 mg/L <0.040 0.300 0.303 NA 101 NA 80-120 NA 0-20 
Silver 91259011 mg/L <0.015 <0.015 <0.015 NC 0-20 mg/L <0.015 0.300 0.292 NA 97.3 NA 80-120 NA 0-20 
Sodium 91259011 mg/L 20.2 20.3 20.3 0.5 0-20 mg/L 20.3 2.50 22.8 NA 100 NA 80-120 NA 0-20 
Zinc 91259011 mg/L <0.025 <0.025 <0.025 NC 0-20 mg/L <0.025 0.300 0.306 NA 102 NA 80-120 NA 0-20 
Antimony 91259011 mg/L <0.005 <0.005 <0.005 NC 0-20 mg/L <0.005 0.020 0.028 NA 140 NA 	' 80-120 NA 0-20  
Arsenic 91259011 mg/L <0.005 <0.005 <0.005 NC 0-20 mg/L <0.005 0.020 0.023 NA 115 NA 80-120 NA 0-20 
Cadmium 91259011 mg/L <0.002 <0.002 <0.002 NC 0-20 mg/L <0.002 0.010 0.011 NA 110 NA 80-120 NA 0-20 
Lead 91259011 mg/L <0.005 <0.005 <0.005 NC 0-20 mg/L <0.005 0.020 0.020 NA 100 NA 80-120 NA 0-20 
Selenium 91259011 mg/L <0.005 <0.005 <0.005 NC 0-20 mg/L <0.005 0.010 0.012 NA 120 NA 80-120 NA 0-20 
Thallium 91259011 mg/L <0.005 <0.005 <0.005 NC 0-20 mg/L <0.005 0.010 0.010 NA 100 NA 80-120 NA 0-20 
Mercury 91259011 ug/L <0.20 <0.20 <0.20 NC 0-20 ug/L <0.20 2.00 1.95 NA 97.5 NA 80-120 NA 0-20 

RPD = Relative percent difference, which is the absolute value of the difference between two duplicale results divided by the mean concentration 
then multiplied by 100°h. 

NA = Nol applicable. 

.NC = Relative percenl ddlerence cannot be calculated for sample results Iess Ihan the POL. 
	 ~ 

Because of the large uncertainty (i.e., 33 0h or greater) associated wlth measurements made near the detection level, the acceptance range for relative 
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Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLlCATE RESULTS 	 MATRIX SP/KE/MATRIX SPLKE DUPL/CATE RESULTS 
ABB 	 Sample 	 Acceptance 	Concentration or Quantity 	Matrix Spike Recovery (%)  

Environmental 	Measurement Mean 	Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance 
Parameter Sample No. Units Rep 1 Rep 2 Conc RPD for RPD 	Only Added +Spike +Spike +Spike +Spike 	Range (%) 	Range 

(`y) 	(%) 	 Dup 1 Dup 2 Dup I Dup 2 	(%,) 	 (`70) 
percent difference for duplicate measurements at such low concentrations is 0-1000.6 

DATA QUALlTY COMMENTS: 	 . 
Results of all quality control measurements are within the laboratory or contract specified acceplance range except as noted. 

' Matrix spike recovery is outside the laboratory's specified acceptance range indicating potential sample matrix interferenc® 
and potential bias of reported value for this parameter. 

~ 



Client: Olin Chemical 

Summary Report 

c; , r 	_:rl r ~ 	 r 	'•r ~ 

All sample analyses for elements referenced by this Quality Control Report were routine and were 
conducted in accordance with appropriate analytical protocols and laboratory standard operating 
procedures except as noted. 

ABB Environmental Sample No.  91259011  
Parameter:  Antimonv  
Description of Problem/Summarv of Laboratory Actions: The antimony matrix spike recovery for this  
sample is 140%, which is outside the laboratory's acceptance ranee of 80%-120%. This may indicate the  
presence of a sample matrix interference and a potential bias of the reported value for this oarameter. 

1~ 



Client: Olin Chemical 	
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Methods and Chronology of Analysis 

METHODS OF ANAL YS1S 	 ruunnrnr nn v nF e nre r vecc 

Parameter 

Chloride 

Method 	 Description 
A1o. 

325.2 	Colorimetric, Automated Ferricyanide 

ABB Environmental 
Sample Nos, 

91259009 

Date 
Sample 

Received 

16-Sep-91 

Date 
of Sample 
Chenucal 

Prepara6on 
18-Sep-91 

Date 
of 

Instrument 

Analysis 
t 8-Sep-91 

Dilubon 
Factor * 

7.0 
91259010 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-97 	18-Sep-91 	78-Sep-91 1.0 
97259012 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259075 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 

Colitorm, Fecal tiAPHA 909C Membrane Filter, M-FC medium 

- 

91259009 16-Sep-91 17-Sep-97 18-Sep-91 7.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	78-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 7.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

 91259015 	16-Sep-91 	17-Sep-91 	18-Sep-97 1.0 
Colitorm, Total tiAPHA 909A Membrane Filter, M-Endo medium 

. 	 - 
91259009 16-Sep-91 17-Sep-97 18-Sep-91 11.0 
91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 1.0 

Chromium, Hexavalent 

_ 

7196 	Colorimetric 91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0  
9 1259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0  
91259012 	1 6-Sep-91 	17-Sep-91 	17-Sep-91  _7. 0 
91_259013 	16-Sep-9 1 	17-Sep-91 	17-Sep-91 1.0 
9 1259014 	16-Sep - 91 	17-Sep-91 	17-Sep-91 9 .0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

®lAlwA'' ,7 



Client: Olin Chemical 	 24-Sep-91 

Methods and ChronoloGy of Analysis 

METHODS OF ANALYSL4 
	

!'17RnN!](nl:V nF ANA! VCCC 

Parameter 
. 

. Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

Date 
Sample 

Received 

Date 
- of Sample 
Chemical 

Preparation 

Date 
of 

instrument 
Analysis 

Dilution 
Factor ` 

Cyanide,Total 335.2 Spectrophotometric, Manual 91259009 16-Sep-91 17-Sep-91 19-Sep-91 1.0 
91259010 	16-Sep-91 	77-Sep-91 	79-Sep-91 1.0 
91259011 	16-Sep-97 	17-Sep-91 	79-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	19-Sep-91 1.0 

Fluoride 

- 

340.2 	Potentiometric, lon Selective Electrode 91259009 16-Sep-91 18-Sep-91 18-Sep-97 1.0 
91259010 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	1 8-Sep-91 	18-Sep-91 1.0 
91259012 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259013 	16-Sep-91 	18-Sep-91 	18-Sep-91 7.0 
91259014 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259015- 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 

Ammonia-Nitrogen 350.1 	Colorimetric, Automated Phenate 91259009 16-Sep-91 18-Sep-91 18-Sep-91 1.0 
91259010 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259011 	16-Sep-91 	18-Sep-97 	18-Sep-91 1.0 
91259012 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 

 91259013 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259014 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 
91259015 	16-Sep-91 	18-Sep-91 	18-Sep-91 1.0 

TIW -Total Kjeidahi Nitrogen 351.2 	Colorimetric, Automated Block ®igestor 

_ 

91259009 16-Sep-91 18-Sep-91 19-Sep-91 /.0  
91259010 	1 6-Sep-91 	18-Sep -91 	19-Sep-91 1.0 
91259011 	16-Sep-91 	18-Sep-91 	19-Sep-91 1.0 
91259012 	16-Sep-91 	18-Sep-91 	19-Sep-91 1.0 
91259013 	16-Sep-91 	18-Sep-91 	19-Sep-91 1.0  
91259014 	16-Sep-91 	18-Sep-91 	19-Sep-91 1.0 
91259015 	16-Sep-91 	18-Sep-91 	19-Sep -91 1.0 



Client: Olin Chemical 	 24-Sep-91 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS 	 CHRONOLOGY OF ANALYSES 

Parameter 

_ 

Method 	 Description 
No. 

ABB Environmental 
Sample Nos. 

Date 
Sample 

Received 

Date 
of Sample 
Chemical 

Preparation 

Date 
of 

Instrument 
Analysis 

Dilution 
Factor ~ 

Nitrate+Nitrite-Nitrogen 353.2 Colorimetric, Automated Cadmium Reduction 91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

 91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

Nitrate-Nitrogen 

. 	. 

353.2/354.1 	Calculation from Nitrate+Nitrite, Nitrite 91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91  
91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

Nitrite-Nitrogen 

. 

354.1 	Colorimetric, Automated 

. 

91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

pH (Laboratory) 150.1 	Electrometric 91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 
91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91  _  1.0 
91259011 	16-Sep-91_ 17-Sep-91 	17-Sep-91 _  1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259013 	16-Sep-91 	1 7-Sep-91 	17-Sep-91 1.0 
91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 1.0 

/\I\!et}R {` 
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Methods and Chronology of Analysis 

METHODS OF ANALYSIS 
	

CHRONOLOGY OF ANALYSES 

Parameter 	 Method 	 Description 	 ABB Environmental 	Sample 	of Sample 	of 	Dilution 
No. 	 Sample Nos, 	Received 	Chemical 	Instrument 	Factor • 

Date 	Date 	Date 

Preparation 	Analysis 
TDS -Fllterable Residue 	 160.1 	Gravimetric, 180C 	 91259009 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

91259010 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259011 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259012 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259013 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
91259014 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 

 91259015 	16-Sep-91 	17-Sep-91 	18-Sep-91 	1.0 
Sulfate 	 375.4 Turbidimetric 	 91259009 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0 

 91259010 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0 
91259011 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0 
91259012 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0. 
91259013 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0' 
91259014 	16-Sep-91 	17-Sep-91 	17-Sep-91 	9.0  
91259015 	16-Sep-91 	17-Sep-91 	17-Sep-91 	1.0 

Notes: 
Unless otherwise indicated, analytical methods are from (1) "Methods of Chemical Analysis of Water and Wastes," EPA 600/4-79-020, 

Revised March, 1983, or (2) "Test Methods for Evaluating Solid Wastes," EPA SW-846, Revised November, 1986. 

NA = Nol applicable. 

, APHA = Standard Methods for the Examination of Water and Wastewater, American Public Health Association, 16th edition, 1985. 

'The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 
The Dilution Faclor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis. 
For example, a dilution tactor ot 5 means that the sample was effectively diluted by a factor ot 5 prior to analysis, i.e., the sample was analyzed 
at 200.b its reported concentration. 

O®(1[j17 



Client: Olin Chemical 	 24-Sep-91 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS 	 LABORATORY CONTROL SAMPLE RESULTS 

Parsmeter 

Date 

of 

Prep+' 

Date 

of 
Analysisa 

Units 

Conc. 

Meesured 

inBlank 

Acceptance 
Range 

Practical 

Quantitation 
Levelt• 

Units 
True 

Value 
Measured 

Value 
Percent 

Recovered 
Acceptence Acceptance Acceptance 

Renge 	Range 	Rengo 
(R) 	(mg/kg) 	( ~ ) 

Chloride 18-Sep-91 18-Sep-91 mg/L < 2.0 < 2.0 2.0 mg/L 62.5 69.8 112 80-120 
18-Sep-91 18-Sep-91 mg/L < 2.0 < 2.0 2.0 mg/L 62.5 70.7 113 80-120 

Coliform, Fecal 17-Sep-91 18-Sep-91 col/100 mL < 1.0 < 1.0 1.0 
Coliform, Total 17-Sep-91 18-Sep-91 cot/100 mL < 1.0 < 1.0 1.0 
Chromiutn, Nexavalent 17-Sep-91 17-Sep-91 mg/L < 0.010 < 0.010 0.010 mg/L 0.043 0.040 93.0 80-120 
Cyanide, Tolal 17-Sep-91 19-Sep-91 ug/L < 20 < 20 20 ug 10.5 9.34 89.0 80-120 
Fluoride 18-Sep-91 18-Sep-91 mg/L < 0.20 <- 0.20 0.20 mg/L 1.00 0.96 96.0 80-120 

18-Sep-91 18-Sep-91 mg/L 0.80 0.78 97.5 80-120 
Ammonia-Nitrogen 18-Sep-91 18-Sep-91 mg/L < 0.10 < 0.10 0.10 mg/L 1.50 1.57 105 80-120 

18-Sep-91 18-Sep-91 mg/L < 0.10 < 0.10 0.10 mg/L 1.50 t.49 99.3 80-120 
TIQJ -TotallCeldahl Nitrogen 18-Sep-91 19-Sep-91 mg/L < 0.10 < 0.10 0.10 mg/L 1.25 1.29 903 80-120 

18-Sep-91 19-Sep-91 mg/L < 0.10 < 0.10 0.10 mg/L 1.25 1.19 95.2 80-120 
NitrateaNitrite-Nitrogen 17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.22 102 80-120  

17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.26 105 80-120 

17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.26 105 80-120 

Nitrate-Nitrogen 17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.22 102 80-120 
17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.26 105 80-120 

17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.20 1.26 105 80-120 
Nitrite-Nitrogen 17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.00 0.918 91.8 80-120 

17-Sep-91 17-Sep-91 mg/L < 0.050 < 0.050 0.050 mg/L 1.00 0.978 97.8 80-120 
TDS -FilterabieResidue 17-Sep-91 18-Sep-91 mg/L 	.< 10 < 10 10 mg/L 746 727 97.5 80-120 

17-Sep-91 18-Sep-91 mg/L < 10 < 10 to 

17-Sep-91 18-Sep-91 mg/L < 10 < 10 10 

- 17-Sep-91 18-Sep-91 mg/L < 10 < 10 10 

Sulfate 	- 17-Sep-91 17-Sep-91 mg/L < 1.0 < 1.0 1.0 mg 1.25 1.24 99.2 80-120 

mg 1.25 1.21 96.8 80-120 

Date is indicated if sample preparation/analysis was performed on more than one day for a parameter. it no date is given, all samples, 
method blanks and laboratory control samples were prepared and analyzed as indicated on the Chronology Form. 

~ 



Client: Olin Chemical 
	

24-Sep-91 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS 	 LABORATORY CONTROL SAMPLE RESULTS 
De[e Daze Conc. 	 . 	Prectical True 	Meesured 	Pereent 	Acceptance Acccptance Acceptence 
of of Units 	~ 	 Measured 	Acceptance 	Quantitation I  Units 	Velue 	Value 	Recovered 	Range 	Range 	Rengo 

Parameter Prep° Analysis• in Blank 	Range 	L,eveN• (%) 	(mg/kg) 	(%) 

°` Practical quantitation Ievel is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine Iaboratory operations. 

DATA OUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

c! 	~ ' 



Client: Olin Chemical 	 24-Sep-91 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS 	MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Parameter 

ABB 
Environmental 

Sample No. Units 

Sample 
Measurements 
Rep I 	Rep 2 

Mean 
Conc RPD 

(%) 

Acceptance 
Range 

for RPD 

M 

Concentration or Quantity 	Matrix Spike Recovery (%) 

	

Units Sample Spike Sample Sample Sample Sample 	Acceptance RPD 
Only 	Added +Spike +Spike +Spike +Spike 	Range 	(ryo) 

Dup I 	Dup 2 	Dup 1 	Dup 2 	(%) 

Acceptance 
Range 

(ryo) 
Chloride 91259011 mg/L 42.2 42.0 42.1 0.5 0-20 mg/L 33.7 12.5 47.7 47.6 112 11t 80-120 0.7 0-20 
Chromium, VI 91259011 mg/L <0.010 <0.010 <0.010 NC 0-20 

91259013 mg/L <0.010 0.086 0.074 NA 86.0 NA 80-120 NA 0-20 
Cyanide,Total 91259011 ug/L <20 <20 <20 NC 0-20 ug/L <20 105 115 NA 110 NA 80-120 NA 0-20 
Fiuoride 91259011 mg/L <0.20 <0.20 <0.20 NC 0-20 mg <0.020 0.200 0.193 NA 96.5 NA 80-120 NA 0-20 
Ammonia 91259071 mg/L 0.323 0.313 0.318 3.1 0-20 mg/L 0.310 1.25 1.52 NA 96.8 ' NA 80-120 NA 0-20 
TIQJ 91259011 mg/L 0.277 0.257 0.267 7.5 0-20 mg/L 0.267 1.25 1.53 NA 101 NA 80-120 NA 0-20  
Nitrate+Nitrite 91259011 mg/L 0.208 0.164 0.186 24 ' 	0-20 mg/L 0.167 1.20 1.44 NA 106 NA 80-120 NA 0-20 

97259015 mg/L 0.422 0.130 0.276 106 ' 	0-20 
Nitrat® 91259011 mg/L 0.208 0.t64 0.186 24 • 	0-20 mg/L 0.167 1.20 1.44 NA 106 NA 80-120 NA 0-20 

91259015 - mg/L 0.422 0.130 _0.276 106 ' 	0-20 
Nitrite 91259011 mg/L <0.050 <0.050 <0.050 NC 0-20 mg/L <0.050 0.250 0.205 NA 82.0 NA 80-120 NA 0-20 
pH (Laboratory) 91259011 6.46 6.48 6.47 0.3 0-20 
TDS 91259011 mg/L 143 138 141 3.6 0-20 
Sulfate 91259011 mg 0.67 0.50 1.15 NA 96.0 NA 80-120 NA 0-20 

RPD c Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 
then multiplied by 100°k. 

NC = Relative percent difference cannot be calcuiated for sample results less than the POL. 

NA = Not appiicabie. 

®ecause of the Iarge uncertainty (i.e., 33°/u or greater) associated with measurements made near lhe detection level, the acceptance range for relative 
percent difference for dupiicate measurements at such low concentrations is 0-100%. 

DATA OUALITY COMMENTS: 	 oOoozo 
Results of all quality controi measurements are within the laboratory or contract specified acceptance range except as noted. 
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Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS 
	

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
ABB 	 Sample 	 Acceptance 	Concentration or Quantity 	Matrix Spike Recovery (%)   

Environmental 	Measurements Mean 	Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance 
Parameter 	Sample No. Units Rep I Rep 2 Conc RPD for RPD 	Only Added +Spike +Spike +Spike +Spike 	Range (/o) 	Range 

M 	M 	 Dup 1 Dup 2 Dup 1 Dup 2 	(%) 	 (96) 

' Precision of replicate analysis as measured by RPD Is outside the laboratory's acceptance range for this parameter. Sample homogeneity may be a factor. 

0(?04)21 



Client: Olin Chemical 
	

25-Sep-91 

Summary Report 

Inorganic Laboratory Summary Report 

AII sample analyses for wet chemistry referenced by this Quality Control Report 
were routine and were conducted in accordance with appropriate analytical protocols and 
laboratory standard operating procedures exceptas noted. 

ABB Environmental Sample No. 	91259011,91259015 
Parameter: 	Nitrate+Nitrite 
Description of Problem/Summary of Laboratory Actions: 	The RPD for the duplicate analysis 
of these samples is outside of laboratory accepted criteria. AII of the Laboratory Control Standards 
(LCS) and method blanks run concurrently with these samples are within acceptabie laboratory 
criteria. The analyte concentration, determined in these samples, is close to the intrument's 
PQL, sample homogeneity is a potential factor. 

ABB Environmental Sample No. 	91259011,91259015 
Parameter: 	 Nitrate 
Description of Problem/Summary of Laboratory Actions: 	The RPD for the duplicate analysis 
of these samples is outside of Iaboratory accepted criteria. Afl of the Laboratory Control Standards 
(LCS) and method blanks run concurrently with these samples are within acceptable laboratory 
criteria. The analyte concentration, determined in these samples, is close to the intrument's 
PQL, sample homogeneity is a potential factor. 



Client: Olin Chemical 
	

25-Sep-91 

0 Oc~rKs4 

Methods, Chronology of Analysis and Method Blank Results 

Microextractables by GC Method 504 

Water Matrix 

CHRONOLOGY 
ABB 

Sample Nos. 
Date 

Received 
Date 

Analyzed 
ABB 

Sample Nos. 
Date 

Received 
Date 

Analyzed 

91259009 16-Sep-91 20-Sep-91 

' 

_ 
91259010 16-Sep-91 20-Sep-91 
91259011 16-Sep-91 21-Sep-91 
91259012 16-Sep-91 21-Sep-91 
91259013 16-Sep-91 21-Sep-91 

91259013DUP 16-Sep-91 21-Sep-91 
91259014 16-Sep-91 21-Sep-91 
91259015 16-Sep-91 21-Sep-91 

91259015MS 16-Sep-91 21-Sep-91 

METHOD BLANK RESULTS* 
Compound 	 Cone. (ugR.) Sf 

* Only positive hits have been included. 
The remaining compounds were below the Laboratory Practical Quantitation limits. 



Client: Olin Chemical 
	

25-Sep-91 

Laboratory Control Sample Results 

Microextractables by GC Method 504 

Water Matrix 

Date of Extraction: 19-Sep-91 

Date of Analysis: 21-Sep-91 

~  LCS: ' ~ LCS Dup. ~ 	LCS 	~. ~ LCS Dup. ~ Recovery ~ 	~~ 	~. RPD 

Spike' Meaeured ~~ Measurcd: . % 	- % 	~. Acccptancc :. RPD , ~ Acccptenca 

Compound 	~ 	 ' ;. 	Uaits Cone. 	. ~ 	Conc.: ~ ~ ~ 	Conc. . Recovery Rocorcry Rnnga (%)a -. (%) 	~ Ranga (%)° 

Ethylene Dibromide(EDB) ug/L 0.500 0.283 0.378 56.6 75.6 25-125 29 0-50 

1,2-Dibromo-3-chloropropane (DBCP) ug/L 0.500 0.414 0.435 82.8 87.0 25-125 4.9 0-50 

• These limita are ror advisory purposes only, and are not to be utilized as semple validation criteria. 

~ 



Client: Olin Chemical 
	

25-Sep-9t 

Sample Duplicate Results 

Microextractables by OC Method 504 

Water Matrix 

ABB Sample No. Duplicated: 	91259013 

~ Sample ~ 	 ~ 	 ~. 	 ~. 	 ~ ~ ~ 	 ~ RPD 	~ 

. Sample Duplicate Average 	. . RPD . AGceptance 	~ 

Compound* Units Conc. Conc. conc.'~~~. .(%) Range(95) 	. 
No compounds detected. ug/L 0-20 

ug/L 0-20 

* Only positive results have been included. The remaining compounds were below the taboratory Practical QuantitaGon Lemit. 

ND = Not detected. 

NC = Not calculated; relative percent difference and average concentration are not calculated for sample results tess 
than the PQL. 

Because of the large uncertainty associated with measurements made near the detection level, the acceptance 

range for relative percent difference for duplicate measurements at such a low concentration is 0-100% 

000025 



Client: Olin Chemical 
	

25-Sep-91 

Matrix Spike/Matrix Spike Duplicate Results 

Microextractables by GC Method 504 

Water Matrix 

ABB Sample No. Spiked: 	91259015 

MS~ ~ .~ MSD ~.~ ~ MS ::.MSD very 	' : RPD ~ ...  

Spike  Sempte Measured Measured % % Acceptencc . RP® Acceptanca 

~ 	 Compound unita Conc. Conc. Conc. Conc. Rewvery. . Rocovery. Rnnge (%)* : . (%) Rnngc (R) ~ 

Ethylene Dibromide (EDB) ug/L 0.200 ND 0.148 NA 74.0 NA 25-125 NA 0-50 
1,2-Dibromo-3-chioropropane (DBCP) ug/L 0.200 ND 0.192 NA 96.0 NA 25-125 NA 0-50 

® These limits are for advisory purposes only, and are not to be utilized as eample velidation criteria. 

ND = Not detected. 

NA = Not applicable. 



Client: Olin Chemical 
	

26-Sep-91 

Methods, Chronology of Analysis and Method Blank Results 

Volatile Analysis by GC/MS Method 	524.2 

Water Matrtx 

CHRONOLOGY 
ABB 

Sample Nos. 

Date 	: 
Receive.d 

Date= 
Analyzed 

Dilution 
Factor 

ABB ' 
Sample Nos. 

Date 

Received 

Date 

Analyzed 

Dilution 
Factnr ~ 

91259-014 16-Sep-91 20--Sep-91 1.0 

91259-014MS 16-Sep-91 20-Sep-91 1.0 

91259-011 I6-Sep-91 20-Sep-91 1.0  

91259-012 16-Sep-91 20-Sep-91 1.0 

91259-013 1 	16-Sep-91 20-Sep-91 1.0 

91259-014DU P 16-Sep-91 21-Sep-91 1.0 

91259-015 16-Sep-91 21-Sep-91 1.0 

91259-016 16-Sep-91 21-Sep-91 1.0 

METHOD BLANK RESULTS* 

Compound Conc.(ng/L) 
Methylene chloride 0.117 

Ethylbenzene 0.037 
Napthalene 0.151 
Hexachlorobutadiene 0.05J 

" Only positive hits have been included. The remaining compounds were not detected. 

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was 

diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method 
was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively 

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration. 



Client: Olin Chemfcal 
	

26-Sep-91 

®0eQ~s 

Methods, Chronology of Analysis and Method Blank Results 

Volatile Analysis by GC/MS Method 	524.2 

Water Matrix 

N.li•aw • J 
ABB Date Date Dilu6on ABB ' Date Date Dilution 

3ample Nos. 
I 	

Received Analyzed Factor a Sample Noe. I 	Received 	I  Analyzed Factor ~ 

91259009 16-Sep-91 18-Sep-91 1.0 

91259010 16-Sep-91 18-Sep-91 1.0 

METHOD BLANK RESULTS* 
Compound Conc. (uglL) 

Methylene chloride 0.191 
1,3,5-Trimethylbenzene 0.051 
sec-Butylbenzene 0.05 
1,2,4-Trichlorobenzene 0.14 
Napbthalene 0.15J 
Hexachlorobutadiene 0.13 

* Only positive hits have been included. The remaining compounds were not detected. 

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was 
diluted prior to analysis. The Dilution Factor could also indicate that a smaller aliquot than specified in the method 
was utilized for sample preparation and analysis. For example, a dilution factor of 5 means that the sample was effectively 

diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed at 20% its reported concentration. 



Client: Olin Chernical 
	

20-Sep-97 

Laboratory Fortified Blank (LFB) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matrix 

Date of Analysis: 	18-Sep-91 

.. 

. 	. 

-'.Cotapourvd 	. 	. .. ,Units 

:Spkb,. 

.:.:.conc. 

LF& 

:. 	Measured ~~. 

Conc. 

LFB 

~ 	 % 	 ~ 	 .... 

Recovery 

Recovcry 

~ Acceptance 

.. Rnngc (%) 

Dichlorodifluoromethane ug/L 0.50 3.18 636 80-120 

Chloromethane ug/L 0.50 0.44 88.0 80-120 

Vinyl Chloride ug/L 0.50 0.60 120 80-120 

Bromometbane ug/L 0.50 0.70 140 80-120 
Chloroethane ug/L 0.50 0.64 128 80-120 

Trichlorofluoromethane ug/L 0.50 0.82 164 80-120 

l,l-Dichloroethene ug/L 0.50 0.68 136 80-120 

Methylene Chloride ug(L 0.50 2.82 564 80-120 

trans-1,2-Dichloroethene ug/L 0.50 0.62 124 80-120 

1,1-Dichloroethane ug/L 0.50 0.63 126 80-120 

cis-1,2-Dichloroethene ugR., 0.50 0.59 118 80-120 
2,2-Dichloropropane ug/L 1 	0.50 0.83 166 1 	80-120 

Chloroform ug/L 0.50 0.68 136 80-120 

Bromochloromethane ug/L 0.50 0.50 100 80-120 
1, 1, 1 -Trichloroethane ug/L 0.50 0.76 152 80-120 
1,2-Dichloroethane ug/L 0.50 0.46 92.0 80-120 

1,1-Dichloropropene ug/L 0.50 0.71 142 80-120 

Carbon Tetrachloride ug/L 0.50 0.71 142 80-120 

Benzene ug/L 0.50 0.66 132 80-120 

1,2-Dichloropropane ug/L 0.50 0.54 108 80-120 

Trichloroethene ug/L 0.50 0.71 142 80-120 

Dibromomethane ug/L 0.50 0.45 90.0 80-120 

Bromodicbloromethane ug/L 0.50 0.59 118 80-120 
cis-1,3-Dichloropropene ug/L 0.80 0.82 103 80-120 

Toluene ug/L 0.50 0.64 128 80-120 

trans-1,3-Dichloropropene ug/L 1 	0.20 0.14 70.0 80-120 

1,1,2-Trichloroethane ug/L 0.50 0.42 84.0 80-120 

1,3-Dichloropropane ug/L 0.50 0.46 92.0 80-120 

Dibromocbloromethane ug/L 0.50 0.53 106 80-120 

Tetrachloroethene ug/L 0.50 0.75 150 80-120 

1,2-Dibromoethane ug/L 0.50 0.35 70.0 80-120 

Chlorobenzene ug/L 0.50 0.55 110 80-120 

1,1,1,2-Teerachloroethane ug/L 0.50 0.59 118 1 	80-120 

Ethylbenzene ug/L 0.50 0.60 120 80-120 

m+p-Xylene ug/L 1 	1.00 1 	1.25 125 80-120 



Client: Olin Chemical 
	

20-Sep-91 

rr 	r 

Laboratory Fortified Blank (LFB) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matrix 

Date of Analysis: 	 18-Sep-91 

. 	 . 	. 

Cbmpomd .  . Unila 

:. 	.Spike 

'Coac. 

LFB 

'. Mceoured 

Cone_. 

LFB 

% 

~.Recovezy 

Rccovery 

Acceptaoca 

RnnBe(%) 

Bromoform ug/L 0.50 0.46 92.0 80-120 
o-Xylene ug/L 0.50 0.64 128 80-120 
Styrene ug/L 0.50 0.50 100 80-120 

1,1,2,2-Tetrachloroethane ug/L 0.50 0.42 84.0 1 	80-120 
1,2,3-Trichloropropane ug/L 0.50 1.20 240 80-120 
Isopropylbenzene ug/L 0.50 0.55 110 80-120 
Bromobenzene ug/L 0.50 0.43 86.0 80-120 
2-Chlorotoluene ug/L 0.50 0.65 130 80-120 
n-Propylbenzene ug/L 0.50 0.51 102 80-120 
4-Cblorotoluene I 	ug/L 0.50 0.44 88.0 80-120 
1,3,5-Trimethylbenzene ug/L 0.50 0.90 180 1 	80-120 
tert-Butylbenzene ug/L 0.50 0.79 158 80-120 
1,2,4-Trimethylbenzene ug/L 0.50 0.50 100 80-120 
sec-Butylbenzene ug/L 0.50 0.57 114 80-120 
1,3-Dichlorobenzene ug/L 0.50 0.52 104 80-120 
p-Isopropyltoluene ug/L 0.50 0.51 102 80-120 
1,4-Dichlorobenzene ug(L 1 	0.50 0.53 106 80-120 
1,2-Dichlorobenzene ug/L 0.50 0.54 108 1 	80-120 
n-Butylbenzene ug/L 0.50 0.46 92.0 80-120 
1,2-Dibromo-3-chloropropane ug/L 0.50 0.67 134 80-120 
1,2,4-Tricblorobenzene ug/L 0.50 1.10 220 80-120 
Naphthalene ug/L 0.50 1.04 208 80-120 
Hexachlorobutadiene ug/L 0.50 1.27 254 80-120 
1,2,3-Trichlorobenzene ug/L 0.50 1.24 248 80-120 
2,4,4-Trimethyi-l-pentene ug I 0.50 0.69 138 80-120 
2,4,4-Trimetbyl-2-pentene ug/L 0.50 0.61 122 80-120  



Client: Olin Chemical 
	 26-Sep-91 

MEM 

Laboratory Fortified Blank (LFB) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matriz 

Date of Analysis: 	 09-20-91 

Componnd Uuits 

:  SpikB 

~ -Cone. 

LFB 	' 

Mmcumd 

Cone:. 	' 

LFB 

% 

Reaovery. 

Recovery 

Acccptnom 

. Renge(%) 

Dichlorodifluoromethane ug/L 0.50 0.19 38 80-120 

Chloromethane ug/L 0.50 0.46 92 80-120 

Vinyl Chloride ug/L 0.50 0.37 74 80-120 

Bromomethane ug/L 0.50 0.67 134 80-120 

Chloroethane ug/L 0.50 0.65 130 80-120 
jTrichlorofluoromethane ug/L 0.50 0.84 168 80-120 
1,1-Dichloroethene ug/L 0.50 0.69 138 80-120 
Methylene Chloride ug/L 0.50 2.14 428 80-120 
trans-1,2-Dichloroethene ug/L 0.50 0.68 136 80-120 

1,1-Dichloroethane ug/L 0.50 0.59 118 80-120 

cis-1,2-Dichloroethene ug/L 0.50 0.62 124 80-120 
2,2-Dichloropropane ug/L 0.50 0.65 130 80-120 
Chloroform ug/L 1 	0.50 0.67 134 80-120 

Bromochloromethane ug/L 0.50 0.59 118 80-120 
1, 1, 1-Trichloroethane ug/L 0.50 0.72 144 80-120 
1,2-Dichloroethane ug/L 0.50 0.52 104 80-120 
1, 1 -Dichloropropene ug/L 0.50 0.67 134 80-120 
Carbon Tetrachloride ug/L 0.50 0.70 140 80-120 
Benzene ug/L 0.50 0.63 126 80-120 
1,2-Dichloropropane ug/L 0.50 0.57 114 80-120 
Trichloroethene ug/L 1 	0.50 0.62 124 80-120 
Dibromomethane ug/L 0.50 0.58 116 80-120 
Bromodichloromethane ug/L 0.50 0.62 124 80-120 
cis-1,3-Dichloropropene ug/L 0.80 0.79 98.75 80-120 
Toluene ug/L 0.50 0.78 156 80-120 
trans-1,3-Dichloropropene ug/L 0.20 0.19 95 80-120 
1,1 1 2-Trichloroethane ug/L 0.50 0.65 130 1 	80-120 
1,3-Dichloropropane ug/L 1 	0.50 0.58 116 80-120 
Dibromochloromethane ug/L 0.50 0.65 130 80-120 
Tetrachloroethene ug/L 0.50 0.69 138 80-120 
1,2-Dibromoethane ug/L 0.50 0.60 120 80-120 
Chlorobenzene ug/L 0.50 0.57 114 80-120 
1, 1,  1,2-Tetrachloroethane  ug/L 0.50 0.62 124 80-120 



Client: Olin Chemical 
	

26-Sep-91 

Laboratory Fortified Blank (LFB) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matrix 

Date of Analysis: 	 09-20-91 

Compound Units 
.. Spilor 

- Cone. 

LFB 
.: Mmeural 

ConC. 

LFB 
% 

Recovery 

Recovery 
Aceeptanca 
Reage (%) 

Ethylbenzene ug/L 0.50 0.62 124 80-120 
m+p-Xylene ug/L 1.00 1.21 121 80-120 
Bromoform ug/L 0.50 0.63 126 80-120 

o-Xylene ug/L 0.50 0.65 130 80-120 

Styrene ug/L 0.50 0.54 108 80-120 
1,1,2,2-Tetrachloroethane ug/L 0.50 0.71 142 80-120 
1,2,3-Trichloropropane ug/L 0.50 1.81 362 80-120 
Isopropylbenzene ug/L 0.50 0.63 126 80-120 
Bromobenzene ug/L 0.50 0.59 118 80-120 
2-Chlorotoluene ug/L 0.50 0.58 116 80-120 
n-Propylbenzene ug/L 0.50 0.54 108 80-120 
4-Chlorotoluene ug/L 0.50 0.57 114 80-120 
1,3,5-Trimethylbenzene ug/L 0.50 0.58 116 80-120 
tert-Butylbenzene uglL 1 	0.50 0.66 132 80-120 
1,2,4-Trimethylbenzene ug/L 0.50 0.60 120 80-120 
sec-Butylbenzene ug/L 0.50 0.57 114 80-120 
1,3-Dichlorobenzene ug/L 0.50 0.60 120 80-120 
p-Isopropyltoluene ug/L 0.50 0.57 114 80-120 
1,4-Dichlorobenzene ug/L 0.50 0.50 100 80-120 
1,2-Dichlorobenzene ug/L 0.50 0.63 126 80-120 
n-Butylbenzene ug/L 1 	0.50 0.43 86 80-120 
1,2-Dibromo-3-chloropropane ug/L 0.50 0.83 166 80-120 
1,2,4-Trichlorobenzene ug/L 0.50 0.98 196 80-120 
Naphthalene ug/L 0.50 2.43 486 80-120 
Hexachlorobutadiene ug/L 0.50 0.95 190 80-120 
1,2,3-Trichlorobenzene ug/L 0.50 1.21 242 80-120 
2,4,4-Trimethyl-1 pentene ug/L 0.5 0.77 154 80-120 
2,4,4-Trimethyl-2 pentene ug/L 0.5 0.81 162 80-120 



Client: Olin Chemical 
	

26-Sep-91 

~ ' ♦ ~ 

Laboratory Fortified Sample Matrix (LFM) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matrix 

Date of Analysis:  09-20-91  
ABB Sample Number Spiked: 	91259-014 

. 

 Compound Units 

Spilm 

Cone. 

 Semplo 

~. Mm®ured 

~ 	 ~ conc. 

LFM 

~~ . ~. Meesured 

conc. 

LFM 

`,6 

Becovery 

Rocovcry 

Acceptance 

Range.('h)- 

Dichlorodifluoromethane ug/L 2.00 1.67 83.5 80-120 

Chloromethane ug/L 2.00 1.45 72.5 80-120 

Vinyl Chloride ug/L 2.00 3.37 169 80-120 

Bromomethane ug/L 2.00 3.15 158 80-120 

Chloroethane ug/L 2.00 3.07 154 80-120 

ITrichlorofluoromethane ug/L 2.00 3.40 170 80-120 

1,1-Dichloroethene ug/L 2.00 2.99 150 80-120 

Methylene Chloride ug/L 2.00 0.54B 4.16 208 80-120 

trans-1,2-Dichloroethene ug/L 2.00 3.05 153 80-120 

1, 1 -Dichloroethane ug/L 2.00 2.94 147 80-120 

cis-1,2-Dichloroethene ug/L 2.00 2.71 136 80-120 

2,2-Dichloropropane ug/L 2.00 2.90 145 80-120 

Chloroform ug/L 2.00 3.00 150 80-120 

Bromochloromethane ug/L 2.00 3.17 159 80-120 

1, 1, 1 -Trichloroethane ug/L 2.00 2.95 148 80-120 

1,2-Dichloroethane ug/L 2.00 3.20 160 80-120 

1,1-Dichloropropene ug/L 2.00 3.00 150 80-120 

Carbon Tetrachloride uglL 2.00 3.06 153 80-120 

Benzene ug/L 2.00 2.75 138 80-120 

1,2-Dichloropropane ug/L 2.00 1 	2.93 147 80-120 

Trichloroethene ug/L 2.00 2.92 146 80-120 

Dibromomethane ug/L 2.00 3.16 158 80-120 

Bromodichloromethane uglL 2.00 3.21 161 80-120 

cis-1,3-Dichloropropene ug/L 3.20 4.59 143 80-120 

Toluene ug/L 2.00 2.86 143 80-120 

trans-1,3-Dichloropropene ug/L 0.80 1.24 155 80-120 

1,1,2-Trichloroethane ug/L 2.00 1 	3.04 152 80-120 

1,3-Dichloropropane ug/L 2.00 3.03 152 80-120 

Dibromochloromethane ug/L 2.00 3.39 170 80-120 

Tetrachloroethene ug/L 2.00 2.69 135 80-120 

1,2-Dibromoethane ug/L 2.00 2.84 142 80-120 

Chlorobenzene ug/L 2.00 2.78 139 80-120 



Client: Olin Chemical 
	

26-Sep-91 

Laboratory Fortified Sample Matrix (LFM) Results 

Volatile Organics by GC/MS Method 524.2 

Water Matrix 

Date of Analysis: 09-20-91 
ABB Sample Number Spiked: 	91259-014 

 Compound Uaits 

Spike 

Conc_ 

Sample 

Meaeured 

Cone. 

 .LFM 

. 	Meeeurod 

. 	Cooc. 	. 

LFM 

% 

Recovery 

Recovery 

Acceptmce 

Renge (%) ~ 

1, 1, 1,2-Tetrachloroethane ug/L 2.00 3.13 157 80-120 

Ethylbenzene ug/L 2.00 2.50 125 80-120 

m+p-Xylene ug/L 4.00 5.95 149 80-120 

Bromoform ug/L 2.00 3.39 170 80-120 

o-Xylene ug/L 2.00 2.88 144 80-120 

Styrene ug/L 2.00 2.32 116 80-120 

1,1,2,2-Tetrachloroethane ug/L 2.00 3.24 162 80-120 

1 1 2,3-Trichloropropane ug/L 2.00 2.68 134 80-120 

Isopropylbenzene ug/L 2.00 2.84 142 80-120 

Bromobenzene ug/L 2.00 2.63 132 80-120 

2-Chlorotoluene uglL 2.00 3.16 158 1 	80-120 

n-Propylbenzene ug/L 2.00 2.46 123 80-120 

4-Chlorotoluene ug/L 2.00 1.88 94 80-120 

1,3,5-Trimethylbenzene ug/L 2.00 3.06 153 80-120 

tert-Butylbenzene uglL 2.00 2.85 143 80-120 

1,2,4-Trimethylbenzene ug/L 2.00 2.78 139 80-120 

sec-Butylbenzene ug/L 1 	2.00 2.74 137 80-120 

113-Dichlorobenzene ug/L 2.00 2.36 118 80-120 

p-Isopropyltoluene ug/L 2.00 2.55 128 80-120 

1,4-Dichlorobenzene ug/L 2.00 0.19 1 	2.13 97 80-120 

1,2-Dichlorobenzene ug/L 2.00 3.33 167 80-120 

n-Butylbenzene ug/L 2.00 1.97 98.5 80-120 

1,2-Dibromo-3-chloropropane ug/L 2.00 2.20 110 80-120 

1,2,4-Trichlorobenzene ug/L 2.00 2.21 111 80-120 

Naphthalene ug/L 2.00 1.51 75.5 80-120 

Hexachlorobutadiene uglL 2.00 2.81 141 80-120 

1,2,3-Trichlorobenzene ug/L 2.00 2.83 142 80-120 

2,4,4-Trimethyl-l-pentene ug/L 2.00 2.59 130 80-120 

2,4,4-Trimethyl-2-pentene ug/L 2.00 2.53 1  127 80-120 

~ These acceptance criteria are for advisory purposes only, and are not to be utilized as sample validation 
criteria. 	 . 



Client: Olin Chemical 
	

26—Sep-91 

Sample Duplicate Results 

ABB Sample No. Duplicated: 
	

91245014 

Volatile Organics by GC 

Water Matrix 

Compound°  Units  

Sample 

Conc. 

Sample 

Duplicste 	~. 

Conc. 

.' Average - 
Conc. 

RPD 

(%) 	'~~ ; 

RPD 
Acceptance' 

Range (%)  

Methylene chloride ug/L 0.54B 0.45B 0.49 18.0 

1,4-Dichlorobenzene ug/L 0.19 0.14 0.16 30.0 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

• Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation 

Liniits. 

O(DG03. * 



Client: Olin Chemical 
	

20-Sep-91 

Methods, Chronology of Analysis and Method Blank Results 

Semivolafile Organics by GC/MS Method 	625 

Water Matrix 

CHRONOLOGY 

ABB 
Samplc Nos. 

D®te 
Received 

Date 
Extiacted 

Date 
Analyzed 

Dilution IABB 	' 
Satnple Nos. 

Date 
Received 	< 

DaPc 
Extracted 

Date 
Analyzed 

Dilutiou 
Factor ~ 

91259009 16-Sep-91 17-Sep-91 17-Sep-91 1.0 91259015 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259010 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
91259011 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259011DUP 16-Sep-91 17-Sep-91 18-Sep-91 1.0 
9125901IMS 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259012 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259013 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259014 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

METHOD BLANK  RESULTS * 

Oompinutd 	 Conc. (ug/I.) 

* Only positive hits have been included. The remaining compotutds were not detected. 

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 

T'he Ddunon Factor could also indicate that a snialler aliyuot than specified in the inethod was ulilized for sample preparalion and analysis. 

For example, a dduttion factor of 5 means thai the sample was etfectively diluted hy a factor of 5 prior to analysis, i.e., the sample was analyzed 

at 20% its reported concentralion.  	 - 
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Client: Olin Chemical 
	

20-Sep-91 

Laboratory COntrol Sample Results 

Seruivolafile Organics by GC/MS 

Water Matrix 

Date of Extraction: 	13-Sep-91  
Date of Analysis: 	18-Sep-91 

. 	. 	.  

 Compuund 

. 

Uuita. 

Spao 

conc. 

. 	LCS 

.Menaured 

Cove. 

LCS Dup.:1 

Meaeurcd 

Conc. 

LCS 

% 

Recoveap 

LCS Dup. 

% 

Recovery 

~...Recovety 

~ Acceptnnce 

'Bangc(%) ~: .,. 

RPD:. 

(%).. 

RPD   

Acuplsnco 

Rnugc(%)° 

Phenol ug/1 200 86.8 73.6 43.4 36.8 5-112 16 0-23 

2-Cldorophenol ug/1 200 156 149 78.0 74.5 23-134 4.6 0-29 

1,4-Dichlorobenzene ug/l 100 52.1 49.7 52.1 49.7 20-124 4.7 0-32 

N-Nitroso-di-n-propylamine ug/A 100 67.8 67.9 67.8 67.9 3-125 0.1 0-34 

1,2,4-Trichlorobenzene ug/1 100 48.9 50.5 48.9 50.5 44-142 3.2 0-28 

4-Chloro-3-methylphenol ugll 200 150 149 75.0 74.5 22-136 0.7 0-37 

Acenaphthene ug/1 100 66.1 64.8 66.1 64.8 47-127 2.0 0-28 

4-Nitrophenol ug/l 200 53.4 44.0 26.7 22.0 D-132 19 0-07 

2,4-Dinitrotoluene ug/1 100 54.2 58.0 54.2 58.0 39-139 6.8 0-22 

Pentachlorophenol ug/! 200 184 156 92.0 78.0 14-150 16 042 

Pyrene ugfi 100 76.5 63.3 76.5 63:3 52-115 <19 0-I8 

+ These limits are for advisory purposes only, and are not to be used as semple validetion criterie. 
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Client: Olin Chemical 	 20-Sep-97 

Sample Dupiicate Results 

Senuvolatile Organics by GC/MS 

Water Matrix 

ABB Satnple No. Duplicated: 	91259011 

Compound{ Units 
Sample 
Conc. 

Sample 
llupticate 

C,thnG., 

Average 

Ccvnc. 
RPD 
(F) 

RRD 	_. 
Aceeptence '- 
Rsu 	(%) 

No compounds detected. ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 
ug/L 0-20 

* Only positive results have been included. The remaining compounds were not detected. 

ND = Not detected. 

NC = Not calculated; relative percent difference is not calculated for sample results less than the PQL 

Because of the large uncertainty associated with measurements made near the detection level, the acceplance 	 000038 
range for relative percent difference for duplicate measurements at such a low concentration is 0-100%. 	 . 



Client: Olin Chemical 
	

20—Sep-91 

Matrix Spike/Matrix Spike Duplicate Results 

Semivolatile Organics by GC/MS 

Water Matrix 

ABB Sample No. Spiked: 	91259011 

. 	. 	. 	 . 	 ,kL4 	. . MSD 	Tfiooreticat 	MS 	MSD~~:. 	Roarvary 	 .. 
. 	 .. 	. 	Spikc 	Samplo 	Meaeuied . 	hteswra! 	Semplo Spike 	% 	 % 	AccqNmce 	.RPD 	Acccptwee.. 

Compound 	 Unita 	Conc. 	Ctivc. 	Coue. 	Cone. 	Cate. 	Raovery . ; 	Recovery 	Rauge (R) 	-;(%) 	Ran ® (%) ~   
Phenol 	 ug/J 	 192 	ND 	69.3 	NA 	192 	36.1 	NA 	12-89 	 NA 	042 
2-Chlorophenol 	 ug/1 	 192 	ND 	137 	NA 	192 	71.4 	NA 	27-123 	 NA 	0-40 
1,4-Dichlorobenzene 	 ug/Q 	 96.0 	ND 	67.8 	NA 	 96 	70.6 	NA 	36-97 	 NA 	0-28 
N-Nitrosodi-n-propylemine 	 ug/l 	 96.0 	ND 	80.3 	NA 	 96 	83.6 	NA 	41-116 	 NA 	0-38 
I,2,4-Trichlorobenzene 	 ug/A 	 96.0 	ND 	68.1 	NA 	 96 	70.9 	NA 	39-98 	 NA 	0-28 
4-Chloro-3-methylphenol 	 ugQ 	 192 	ND 	128 	NA 	192 	66.7 	NA 	23-97 	 NA 	042 
Acenephthene 	 ugfl 	 96.0 	ND 	80.0 	NA 	 961 	833 	NA 	46-I18 	 NA 	0-31 
4-Nitrophenol 	 ugFl 	 192 	ND 	61.4 	NA 	192 	32.0 	NA 	10-80 	 NA 	0-50 
2,4-Dinitrotoluene 	 ugN 	 96.0 	ND 	72.3 	NA 	 96 	75.3 	NA 	24-96 	 NA 	0-38 
Pentachlorophenol 	 ug/1 	 192 	ND 	103 	NA 	192 	53.6 	NA 	9-103 	 NA 	0-50 
Pyrene 	 ug/I 	 96.0 	ND 	69.2 	NA 	 96 	72.1 	NA 	26-127 	 NA 	0-3I 

w1(Tv.39 



Client: Olin Chetnical 
	

26-Sep-99 

Melhods, Chronology of Analysis and Method Blank Results 

Pcslicitles/PCBs by (iC 	 Melht)(1 	509A 

Soil/Solid Matrix 

CIIRONOLOGY 

ABB 
Sample Nos. 

Date 

_Received 

Date 

Extracted 

Date 

Analyzed 

Dilutiod 

Factor- 

ABB 	. 
Sainple Nos. 

Date ~~~l - ~ 

Received 

l.Date 

ExCracted 
Date 

Analyied 

Dilution 

Factor- 

91259009 16-Se p-91 17-Sep-91 I8-Sep-9 1  `  1.0 91259015 16-Sep-91 17-Sep-91  18-Sep-91  1.0 

9I259010 16-Sep-91 17-Sep-91 18-Sep-91  1.0  
91259011 
91259011DUP 

16-Sep-91  
--- - 

IG-Sep-91 
17-Sep 91 

--- -____--- I7 Sep 9_ I 
18-Sep-91

-  -------- - ~ 
18-Scp-9 1  

1.0 
----- 

LO__ 
---_ 	... . ' ------- — -- 

_ 
91259011M S 16-Sep-91 17-Sep-9l t8-Sep-91 1.0 

91259012 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259013 16-Sep-91 17-Sep-91 18-Sep-91 1.0 

91259014 16-Sep-91 17-Sep-91 19-Sep-91 1.0 

METIIOD BLANK RESULTS* 

_Compound ~ ~  Coae. (ug/kg) 

None 

* Only positive hits have been included. The remaining compounds were below the laboratory Practical Quantitation Limits. 

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 

The Dilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis. 

For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed 

at 20% its reported concentration.  

~ 



Client: Olin Chemical 
	

26-Sep-91 

Laboratory Control Sample Results 

Pesticides/PCBs by GC 

Water Matrix 

Date of Extraction: 	09-17-91  
Date oP Analysis: 	09-18-91 

  Compound 

. 

Units 

.; Spitn 

Cone. 

LCS 

Meesured 

Conc. 	' 

LCS Dup., 

Meaeured 

Conc. 	~~. 

~ . LCS 

% 

Racovery 

LCS Dup. 

% 

Rxovery ~ 

Rocovery > 

Accyftnce 

~ Range(%)*,. ~ 

RPD 

(%) ~ .. 	~ 

 RPD  

Acce"ce 

Range(%)* 

gamma-BHC (Lindane) ug/I 0.2 0.149 0.168 74 84 32-127 13.0 0-23 

Heptachlor ug/I 0.2 0.156 0.178 78 89 34-111 13.0 0-20 

Aldrin ug/[ 0.2 0.122 0.140 61 70 42-122 14.0 0-21 

Dieldrin ug/( 0.5 0.458 0.501 92 100 36-146 8.0 0-38 

Endrin ug/1 0.5 0.488 0.538 98 110 30-147 12.0 0-37 

4,4'-DDT ug/I 0.5 1 	0.501 0.546 (00 109 25-160 9.0 0-36 

e These limits ere for advisory purposes only, snd ere not to be utilized es sample validstion criteria. 

~ , 



Client: Olin Chemical 
	

26-Sep-91 

Sample Duplicate Results 

Pesticides/PCBs by GC 

Water Matrix 

ABB Sample No. Duplicated: 	 91259011 

Compoundm Units 

Sample ` 

Conc. 

Sample 
Duplicate 

Conc. 

Average 
Conc. 

RPD ` 

(%) 

RPD 
Acceptance 

Rsngo {%) 

ug/L < < 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

* Only positive results have been included. The remaining compounds were below the laboratory PracCtcal Quantitation 

Limits. 

00®U4:' 



Client: Olin Chemicai 
	

26—Sep-91 

4 
Matrix Spike/Matrix Spike Duplicate Results 

Pesticide/PCBs by GC 	Method 608 

Water Matrix 

ABB Sample No. Spiked: 

. 

 Compound  

 . 

Unitn 

 Spike 

. cone. 

Sample 

Cone. 

MS ~ 	.~ 

Measured 

~ '. Cone. 

MSD 

Measured 

Conc. 

Theoretical 

Spiked Sample 

conc. . 

MS 

% 

 Recovery 

MSD 

% 

Rec.ovcry ~ :. 

Bxovcry 

Acpeptaoce 

Rangt (%} 

RPD 

(%) ~.. 

Acceptanco  

Renge (%) 	: 

gamma-BHC(Lindene) ug/L 0.2 < 0.135 NA 0.2 68.0 NA 32-127 NA 0-30 

Heptachlor ug/L 0.2 < 0.143 NA 0.2 72.0 NA 34-I11 NA 0-30 

Aldrin ug/L 0.2 < 0.114 NA 0.2 57.0 NA 42-122 NA 0-30 

Dietdrin ug/L 0.5 < 0.403 NA 0.5 81.01 NA 36-146 NA 0-30 

Endrin ug/L 0.5 < NA 0.5 87.0 NA 30-t47 NA 0-30 

4,4'-DDT ug/L 0.5 
 

A 1 	0.51 84.01 NA 1 	25-160 1 	NA 1 	0-30 

NA = Not applicable. 

(FS1f'C11 "' 



Client: Olin Chemical 
	

26-Sep-91 

Methods, Chronology of Analysis and Method Blank Results 

Herbicides by GC 	 Method 	509B 

Water Matrix 

CHRONOLOGY 

ABB :' 

Sample Nos. 

Date 
Received 

Date 

Extracted 

Date 

Ana(yzed 

Dilution; 

Factor- 

ABB 

 Sample Nos. 

Date 

Received ' 

Date 

Extracted 
Date r 

Analyzed 

Dilution 

Factorti " 

91259009 16-Sep-91 17-Sep-91 23-Sep-91 1.0 91259015 16-Sep-91 17-Sep-91 24-Sep-91 1.0 

91259010 16-Sep-91 l7-Sep-9l 23-Sep-91 1.0 
91259011 16-Sep-91 17-Sep-91 24-Sep-91 1.0 
91259011DUP 16-Sep-91 17-Sep-91 24-Sep-91 1.0 

91259011MS 16-Sep-91 17-Sep-91 24-Sep-91 1.0 
91259012 1 	16-Sep-91 I 	17-Sep-91 I 	24-Sep-91 1 	1.0 

91259013 16-Sep-91 17-Sep-91 24-Sep-91 1.0 

91259014 16-Sep-91 17-Sep-91 24-Sep-91 1.0 

METHOD BLANK RESULTS* 

Gompound' 	 Conc.. (ug/L), 

* Only positive hits have been included. The remaining compounds were below the laboratory Practical Quantitation Limits. 

~ The Dilution Factor (DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 
The llilution Factor could also indicate that a smaller aliquot than specified in the method was utilized for sample preparation and analysis. 

For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysis, i.e., the sample was analyzed 

at 20% its reported concentration. 

Ot)(3(y4l 



Client: Olin Chemical 
	

26-Sep-91 

Laboratory Control Sample Results 

Herbicides by GC Method 509B 

Colunm: 	DB-608 
	

Water Matrix 

Date of Extraction: 	09-19-91  
Date of Analysis: 	09-24-91 

LCS LCS Dup. LCS 	'. LCS Dup. ' ~: 	Recovery . RPD  

Spike Messured Measured `,6 % Accepfnnce RPD.  Accepfance  

Cotnpound Unita Conc. Conc. Conc. Recovery . 	Rewvery ~ ~ Range.(%)* ;  (%)'~ ~: Rnnge (9b) 0  

2,4-D Methyl Ester ug/1 5.0 2.14 4.00 43 36 25-125 0-50 

Silvex Methyl Ester ug/I 5.0 1.81 2.88 80 58 25-125 0-50 

• These limits are for advisory purposes only, and are not to be utilized as sample vs6detion criteria. 

®f)0U45 



Client: Olin Chemical 
	

26-Sep-91 

Matrix Spike/Matrix Spike Duplicate Results 

Herbicides by GC Method 509B 

Column: 
	

DB-608 
	

Water Matrix 

Date of Extraction: 
	

09-17-91  

Date of Analysis: 
	

09-24-91 

ABB Sample No. Spiked: 
	

91259011 

MS <: MSD ::' 	Ms ' 	MSD 	:'~. Racovery ~ ~ 	 R.PD. 	~ .. 
~ 	 . Spike.  Ssmple Me®sured Meaeured % 96 Acceptenee RPD ~~~~ Aecepfnnce ~ 

' 	CompOund ~ 	~~ 	~ ~ 	~ UnNB COae. . 	COne. Cone. 
I  C4ne. 	~ . 	RCCOYery . ~ . RCCpvery.' ttln 	. (%) m  t%1 ~̀  	': Rla 0 (%)® 

2,4-D Methyl Ester ug/L 5.0 < 4.08 NA 82.0 NA 25-125 NA 0-50 
Silvex Methyl Ester ug/L 5.0 < 3.81 NA 76.0 NA 25-125 NA 0-50 

® These limits ere for edvisory purposea only, end ere not to be utilized es sample velidation criteria. 

NA = Not epplicable. 

()(DO(?1G 



Client: Olin Chemical 
	

26-Sep-91 

Sample Duplicate Results 

Herbicides by GC Method 509B 

Water Matrix 

ABB Sample No. Duplicated: 	 91259011 

Sample RPll 
. ~~ .Sample ~ Duplicate Average RPD Acceptance 

Compound* Units Conc. Conc. Cone_ (%) Range,(%) ; 

ug/L 0-20 

ug/L 1 0-20 

* Only positive results have been included. The remaining compounds were below the laboratory Practical Quantitation Limit. 

ND = Not detected. 

NC = Not calculated; relative percent difference and average concentration are not calcutated for sample results less 

than the PQL. 

Because of the large uncertainty associated with measurements made near the detection level, the acceptance 

range for relative percent difference for duplicate measurements at such a low concentration is 0-100% 

O(K`(?47 
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Facility-related chemicals have been detected in 

groundwater, surface water, sediment, surface soil and subsurface soil 

samples. 

The potential chemical migration pathways which exist at 

the Facility include: 

- groundwater flow; 

- surface water runoff; 

- atmospheric dispersion from surface soils; and 

- tracking of surface soils/sediments. 

Section K.1.1 presents a general description of the physical 

and chemical properties of the Facility=related chemicals and the influence of 

these properties on their fate and transport. The chemical migration 

potential for each of the identified pathways are evaluated in Sections K.1.2 

through K.1.5. Section K.1.6 presents a discussion of the probable behavior 

and environmental fate of the primary chemical constituents at the Site. 

K.1.1 PHYSICAL AND CHEMICAL PROPERTIES OF 
FACILITY-RELATED COMPOUNDS 

Contaminant mobility, a factor in contaminant migration, 

depends upon the physical and chemical properties of both the contaminants 

K-1 



and the media in which they are identified. Properties which affect 

contaminant mobility include, but are not limited to, solubility, liquid 

density, vapor pressure and chemical affinity. The partitioning of chemicals 

between media is controlled by a variety of factors such as absorption, 

volatilization, solubility and chemical affinity. 

Chemicals released to a soil medium may be adsorbed by 

the soil until the adsorptive capacity of the soil is reached. Under continued 

release(s) of the chemicals, the chemicals may migrate both horizontally and 

vertically, expanding the area of contaminated soils as the adsorptive capacity 

of the soil in the vicinity of the release is attained. Similarly, infiltration of 

precipitation or release(s) of other chemicals may cause the initial chemical to 

migrate at a rate primarily controlled by the adsorptive capacity of the soil and 

by the solubility of the initial chemical in the transport media. 

Chemicals which have migrated to the groundwater may 

solubilize in the groundwater to the aqueous solubility limit of the chemical. 

The solubilized chemical may migrate with the groundwater and sorb onto 

adjacent soils. Under continued migration to the groundwater from the soils 

above the water table, the extent of groundwater contamination may expand 

as the adsorptive capacity of the soils beneath the water table in the vicinity of 

the release is attained. 

When chemicals migrate from soils above the water table 

to the groundwater at a rate greater than the solubility capacity of the 

groundwater, the migration of the excess chemicals will result in a separate 

non-aqueous phase liquid (NAPL). The migration of NAPL is governed 
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prirnarily by its density. If the chemical's density is less than one, it will tend 

to float on the surface of the groundwater and may migrate horizontally in 

the direction of groundwater flow. If the chemical's density is greater than 

one, it may tend to migrate vertically downward until a low-permeability 

geologic unit is encountered, at which point the chemical may tend to 

migrate horizontally in the direction of the surficial slope of the geologic unit. 

The extent of chemical migration, above or below the water table, may expand 

as the sorption capacity of the respective geologic unit is attained. 

The physical and chemical properties of the Site-related 

chemicals detected in the different media at the Site are presented in 

Table K.I. The chemical properties include molecular weight, aqueous 

solubility, vapor pressure, Henry's law constant, sorption coefficient and 

specific density. Table K.2 presents descriptive ranges of values for chemical 

and physical properties and their relation to chemical transport. Table K.2 

also lists examples of Site-related chemicals which exhibit these 

characteristic.s. 

The molecular weight of a compound is useful for many 

calculations including weight/volume unit conversions; molar volume 

determinations and estimating Henry's law constants. 

Aqueous solubility is an important factor in estimating a 

chemical's fate and transport in groundwater and surface water. Compounds 

with high aqueous solubilities have a tendency to desorb from soils and 

sediment; are less likely to volatilize from water; and, are susceptible to 

biodegradation. Compounds with a high solubility will generally enter the 
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TABLE K.1 

CftEMICAL PROPERTI6S OF SITE-RELATED PARAMETERS 
WILMINGTON FAC9LITY 

Formula Aqueous VaporPressure Henry'sLaw Specific 
Weight So/u6ilityat25°C at25°C 	. Constantat25`C KOe  Density 

(g/mole) (mg/L) (mm fig) (atm-m31mof) 

Volatile Organic Compounds . 

Acetone 58 I.00E+06 2.70E+02  2.06E-05 2.2 0.7899 
2-Butanone 72.11 2.06E+05 1.00E+02 4.66E-05 1.23 0.805 
2-Hexanone 100.2 3.50E+04 3.80E+00 1.75E-03 134.9 0.8113 
Toluene 92 5.15E+02 2.81E+01 6.66E-03 300 0.8669 
2,4,4-Trimethyl-l-pentene 112.2 NA 7.75E+01 NA NA 0.7150 
2,4,4-Trimethyl-2-pentene 112.2 NA 7.758+01 NA NA 0.724 

Semi-Volatile Organic Compounds . 

N-Nitrosodiphenylamine 198 4.00E+01 1.00E-01 6.60E-04 830-1830 1.23 
N-Nitrosodipropylamine 130.2 9.90E+03 8.60E-02 1.47E-06 129 0.916 
Phenol 94.1 930E+04 3.50E-01 2.70E-07 26.9 1.06 
Phtha7ate 	Esters 
Bis(2-ethylhexyl)Phthalate 391 2.85E-01 6.20E-08 t.10E-05 100000 0.9861 
Butyl Benzylphthalate 312  2.69E+00 8.60E-06 1.30E-06 68-347 112 
Di-n-Butylphthalate 278  130E+01 I.00E-05 2.82E-07 170000 1.047 
Di-n-Octylphthalate 391 3.00E-01 1.40E-04 1.41E-12 980000000 0.99 
PAHs 
Indeno (1,2,3-cd)Pyrene 276 5.30E-04 1.00E-10 6.86E-08 1600000 NA 
Benzo(b) Fluoranthene 252 1.40E-02 5.00E-07 1.19E-05 550000 NA 
Benzo(a) Anthracene 228 9.00E-03 	. 2.20E-08 1.I0E-06 200000 1.274 
Benzo(a) Pyrene 252 1.20E-03 5.60E-09 4.90E-07 	- 5500000 1.351 
Chrysene 228 1.80E-03 630E409 1.05E-06 200000 1.274 

Inorganics 

Aluadnum 27 NA NA NA NA 2.702 
Ammonia 17 530E+05 7.60E+03 1.60E-05 3.1 NA - 
Calcium 40 NA NA NA NA NA 
Chloride 53.5 NA NA NA NA 1.0 
Chromium 1I1 52 NA NA NA NA 1.01 
Chromium VI 52 NA NA NA NA 1.01 
Copper 63.5 NA NA NA NA NA 
Iron  55.8 NA NA NA NA NA 
Manganese 55 NA NA NA NA 1.01 
potassium 39.1 NA NA NA - 	NA NA 
Sodium 23.0 NA NA NA NA NA 
Sulphate 132 NA NA NA NA 1.0 
Zinc 65.4 NA NA NA NA NA 

References: 

Montgomery, John H. and Linda M. Welkom "Groundwater Chemicals Desk Reference", Michigan, 1990. 
"USEPA Superfund Public Health Evaluation Manual", October 1986, EPA/540/1-86/060.  
Howard H. Philip, "Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume II, Solvents", Michigan. 
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TABLE K.2 

DESCRIPTIVE RANGES FOR PHYSICAL AND CHEMICAL PROPERTIES 
OF SITE-RELATED CIIEMICALS 

WILMINGTON FACILIITY 

Exampies of 
Property 	 Description 	 Units 	 Descriptive Ranges 	 Site Contaminants 

Liquid density 	The density of a chemical in its pure 	D(g/cm3) 	<1 -- less dense than water 	acetone, 2-hexanone, 
liquid form, relative to water. 	 2-butanone 

N-Ni trosod i propylamine 
2,4,4-Trimethylpentene 

> 1— more dense than water 	BBP, chrysene, phenol, 
PAHs 

Aqueous 	The amount of a chemical at equilibrium 	nig/L 	 high -- soluble in water 	acetone, ammonia, toluene 
solubility 	that will be dissolved in pure water. 	 (>100) 	 N-Nitrosodipropylamine 

2-butanone, 2-hexanone, 
phenol 

low — insoluble in water 	BEHP, PAHs 
(<1) 

Vapor Pressure 	The partial pressure of a vapor at 	 Vp (mm Hg) 	high -- volatile 	 VOCs 
equilibrium with the chemical in its 	 (>16) 
pure state; describes the tendency of 	 low — nonvolatile 	 sVOCs 
a chemical to evaporate. 	 (<10-4 ) 

Partitioning 	The proportion of a chemical at 	 Henry s law 	<10-7  — nonvolatile 	 indeno(1,2,3-cd) pyrene 
between air 	equilibrium in the vapor phase in the 	constant, H 

and water 	space above an aqueous solution of the 	(atm m3/mol) 

chemical; describes the tendency of a 	 10-7  to 10-5  — low 	 phthalates 
chemical to transfer between air and 	 volatility 	 benzo (b) fluoranthene 
water. 	 benzo (a) anthracene 

benzo (a) pyrene, chrysene 
phenol 
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TABLE K.2 

DESCRIPTIVE RANGES FOR PFIYSICAL AND CHEMICAL PROPERTIES 
 OF STTE-RELATED CHEMICALS  

WILMINGTON FACILIITY 
1 

Property 	 Description 
	

Units 	 Descriptive Ranges 

10-5  to 10-3  -- moderate 
volatility 

Partitioning 	The proportion of a chemical at 	 Koc  (ml/g) 
between 	equilibrium sorbed to organic material 
organic 	in a water-soil or water-sediment system; 
matter and 	more strongly sorbed chemicals tend to 
water 	 be less mobile 

500 to 2,000 — low mobility 

Examples of 
Site Contaminants 

acetone 
N-Nitrosodip henylamine 
2-butanone,2-hexanone 

toluene 

acetone, ammonia 
2-Butanone, Phenol 

toluene,2-hexanone 
N-Ni tro sodipropylamine 

N-Nitrosodiphenyl a mine 

>10-3  -- high volatility 

0 to 50 -- very high mobility 

50 to 100 — high mobility 

100 to 500 — moderate mobility 

2,000 to 20,000 — 
slight mobility 

>20,000 -- immobile 

MI 

Di-n-octyl phthalate, 
benzo(a) pyrene 
benzo (b) fluoranthene 
benzo (a)anthracene 
chrysene 
indeno (1,2,3-cd) pyrene 
BEHP 
DBP 
DOP 



groundwater more readily than relatively less soluble compounds. Aqueous 

solubility is affected by temperature, pH and other dissolved constituents. 

Site-related volatile organic compounds have aqueous solubilities ranging 

from 515 mg/L Toluene to 1.00 x 10 6  mg/L for Acetone. Semi-volatile organic 

compounds detected at the Site have relatively low solubilities ranging from 

0.00053 mg/L to 40.0 mg/L. 

The sorption coefficient (Koc) indicates the tendency of a 

compound to partition between particles containing organic carbon and 

water. The sorption coefficient is inversely related to aqueous solubility such 

that a compound that binds strongly to organic carbon will have a low 

solubility. Compounds that adsorb onto organic materials in an aquifer are 

retarded in their movement in groundwater such that the compound 

migrates at a linear velocity less than the groundwater flow velocity. 

Generally, volatile organic compounds have relatively 

low Koc values ranging from 2.2 (Acetone) to 300 (Toluene). Semi-volatile 

compounds generally have a much higher adsorption capacity with Koc 

values ranging from 68 (butyl benzylphthalate) to 9.8 x 10 8  

(di-n-octylphthalate). 

The specific density of a compound is equivalent to the 

density of the substance relative to the density of water. Hydrophobic (low 

aqueous solubility) compounds with a specific density greater than one will 

generally tend to sink through the water table as dense non-aqueous phase 

liquids. Hydrophobic compounds with a specific density less than one will 

generally tend to float on the water table. Hydrophilic compounds (high 
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aqueous solubility) behave differently. Acetone, for example, with a speci€ic 

density of 0.790 does not float on water because it is highly soluble in water. 

Therefore, the solubility of a substance must be considered in conjunction 

with the specific density of a compound. 

The vapor pressure of a compound provides a 

semi-quantitative rate at which volatilization will occur from soil and/or 

water to the atmosphere and/or soil gas. Generally, the Site-related volatile 

organic compounds have relatively high vapor pressures ranging from 

28.1 mm Hg (Toluene) to 270 mm Hg (Acetone). The Site-related 

semi-volatile organic compounds generally have low vapor pressures and a 

low potential for volatilization with values ranging from 1.00 x 10 -10  mm Hg 

(indeno(1,2,3-cd)pyrene) to 0.1 mm Hg (N-Nitrosodiphenylamine). 

Henry's law constants provide an indication of the 

relative volatility of a compound (see Table K.2) and its tendency to evaporate 

from water. Henry's law constants are greatest for volatile organic 

compounds detected at the Site, all of which are greater than 

10-5  atm m3 /mol. Site-related semi-volatile organic compounds generally 

have lower Henry's law constant values. 

K.1.2 CHEMICAL MIGRATION VIA GROUNDWATER FLOW 

The analytical results for groundwater samples collected 

from the Site monitoring wells indicate that chemical migration is occurring 

via the overburden groundwater flow system. Site-related chemicals have 
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been detected in the overburden groundwater at locations downgradient of 

the former acid pits /lagoons/ Lake Poly area. 

K.1.3 CHEMICAL MIGRATION VIA SURFACE WATER RUNOFF 

Chemical migration by surface water runoff is primarily 

restricted to chemicals present in surficial soils and sediments in drainage 

ditches. Seepage of groundwater to the ground surface, as identified 

immediately west of the Facility, can also contribute chemicals for potential 

transport via surface water runoff. Migration may occur by physical transport 

of the soils or by dissolution. 

K.1.4 CHEMICAL MIGRATION VIA ATMOSPHERIC DISPERSION 

Atmospheric dispersion of chemicals at the Site is 

primarily restricted to chemicals present in surficial soils. The chemicals may 

be released to the atmosphere by volatilization and/or by atmospheric 

entrainment of chemicals adsorbed onto particulate matter. Once released, 

the chemicals may be transported by the wind. Chemicals in the atmosphere 

may be broken down by photochemical reaction with hydroxyl radicals, direct 

photolysis or may be returned to the surface by gravitational settling or 

scavenging by rainfall. 
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K.1.5  CHEMICAL MIGRATION VIA INADVERTENT TRACKING 

Tracking of chemicals at the Site could potentially be 

caused by workers or wildlife walking across surface soils containing 

Site-related chemicals or by vehicular traffic through the Site. As the areas 

with elevated chemical concentrations in the surface soils are relatively 

limited, this potential migration route is considered to be insignificant. 

K.1.6  ENVIRONMENTAL FATE 

The basic physical and chemical properties of all detected 

Site-related organic constituents are presented in Table K.1. 

The probable behavior and environmental fate of all 

constituents can be assessed to some extent by evaluating the physical and 

chemical properties of the constituent. The mobility and persistence of these 

constituents are of primary importance in this evaluation. Mobility is the 

potential for a chemical to migrate away from the Site. Persistence is a 

measure of how long a chemical will remain in the environment. Factors 

that affect the mobility and persistence of Site-related constituents include, 

but are not limited to: 

1) physical properties, 

2) chemical properties, 

3) moisture levels, 

4) microbial environment, 
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5) water chemistry, and 

6) pH. 

The water solubility is the maximum concentration of a 

compound that can dissolve in water at a specific temperature and pH. 

Compounds with high solubilities generally exhibit increased mobility. 

Vapor pressure and Henry's Law Constants provide an 

indication of the volatility of a compound. FIigh vapor pressures and Henry's 

constants indicate a greater tendency for a compound to volatilize. 

Compounds with high Henry's constants and high vapor pressures generally 

do not persist in surface water or surface soil environments. 

The organic carbon partitioning coefficient (Koc) indicates 

the tendency of a compound to be adsorbed to organic matter in soils or 

sediments. I-iigh Koc values generally indicate lower mobility. 

The general degree to which these chemical properties 

affect the environmental fate of Site-related constituents is summarized in 

Table K.2. 

The chemical fate and transport of the significant 

Site-related parameters are discussed in the following subsections. The 

Site-related parameters have been grouped into the following categories to 

facilitate the discussion: 
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i. 	Volatile Organic Com_pounds 

Acetone 

2-Butanone 

2-Hexanone 

Toluene 

2,4,4-Trimethyl-1-Pentene 

2,4,4-Trimethyl-2-Pentene 

2. 	Semi-Volatile Organic Compounds 

N-Nitrosodiphenylamine 

N-Nitrosodipropylamine 

Phenol 

Phthalate Esters 

Bis(2-ethylhexyl) phthalate 

Butyl Benzylphthalate 

Di-n-Butylphthalate 

Di-n-Octylphthalate 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Benzo(b) Fluoranthene 

Benzo(a) Anthracene 

Benzo(a) Pyrene 

Chrysene 

Indeno (1,2,3-cd) Pyrene 
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3. 	Inorganics 

Aluminum 

Ammonia 

Calcium 

Chloride 

Chromium III 

Chromium VI 

Iron 

Copper 

Manganese 

Potassium 

Sodium 

Sulphate 

Zinc 

The physical description and primary uses of the primary 

Site-related compounds are presented in Table K.3. 

The chemical fate and transport of the primary 

Site-related compounds are summarized in Table K.4. 

K.1.6.1 	Volatile Organic Compounds 

K.1.6.1.1 	Acetone 

The chemical fate and transport mechanisms for Acetone 

is characterized by a high vapor pressure of 270 mm Hg and a high Henry's 
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Volatile Organic Compounds 

Acetone 67-64-1 C31-160 Colorless, volatile liqufd with a sweet fragrant odor. 
2-Butanone 78-93-3 C41-180 Colorless liquid with a sweet mint-like odour  
2-Hexanone 591-78-6 C6H120 Colorless Bquid 
Toluene 108-88-3 C6H6-CH3 Colorless, water-white liquid with odor. 

2,4,4-Trimethyl-l-pentene 107-39-1 C81-116 Colorless liquid 

2,4,4-Trimethyl-2-pentene 107-40-4 . 	 C81-116 Colorless liquid 

Semi-Volatile Organic Compounds 

N-Nitrosodiphenylamine 86-30-6 C12H1pN20 Green platy or dark blue ¢ystals. 
N-Nitrosodipropylamine 621-64-7 C6H14N20 yellow to gold colored Bquid  
Phenol 408-95-2 C6H60 White crystals or light pink Bquid which slowly 

tums brown on exposure to a'u. Sweet tarry odor. 

TABLE K.3 
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CHFMICAL IDENTITY OF PRIMARY SITE-RELATED COMPOUNDS 
WILMINGTON FACILITY 

CAS 
Registry 

Chemical Group 	 Number 	 Formula 

Phthalate Esters 
Bis(2-ethylhexyl) Phthalate 	117-81-7 
Butyl Benzylphthalate 85-68-7 
Di-n-Butylphthalate 84-74-2 

Di-n-Octylphthalate 117-84-0 
PAHs 
Indeno(1,2,3-cd)Pyrene 193-39-5 
Benzo(b) Fluoranthene 205-99-2 
Benzo(a) Anthracene 56-55-3 

Benzo(a) Pyrene 50-32-8 
Chrysene 218-01-9 

Physical Description 

Colorless, oily liquid with a very faint odor. 
Clear, oily liquid. 
Colorless, oily liquid with mild azomatic odor 

Clear, viscous liquid with slight odor. 

Solid. 
Solid. 
Colorless leaflets or plates with a greenish-yellow 
Buorescence. 
Odorless, yellow ¢ystals. 
Orthorhombic plates exhibiting strong fluorescence 
under ultraviolet light.  

Primary Uses 

Paint, varnish and lacquer solvent. 
Solvent for coatings industry 
Solventand denaturant 
Solvent for paints and matings, aviation 
fuel, gas exhaust. 
Organic synthesis, motor fuel synthesis, 
particularly isooctane, peroxide reactions 
Organic Synthesis 

Rubber processing. 
Research Chemical 
Used in resins, adhesives, iron and 
steel, alumimmn, leather and rubbea 
industries. 

Plasticizer; in vacuum pumps. 
Plastidzer for PVC. 
Plastidzer, insect repeRant, organic 
synthesis. 
Plasticizer for PVC. 

Derived from mal gasification. 
Research chemical. 

Research chemical. 
Research chemical. 

Organic Synthesis. 

C24H3804 
C191-12O04 
C16H2204 

C24H3804  

C22H12 
C20H12 
C18H12 

C20H12 
C18H12 



TABLE K3 
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CHEMICAL IDENTITY OF PRIMARY SITE-RELATED COMPOUNDS 
wILMINGTON FACILITY 

CAS 
Registry 

Chemical Group Nvmber Formula Physical Description 

Inorganics 

Ahmdnum 7429-90-5 Al Tin white, with blufsh tint 
Ammonia 7664-41-7 NH3 Colorless, gas at room temperature 
Caldum 7440-70.2 Ca moderately soft, silver-white 

crystalline metal 
Chloride CI-  
Chromium III 	. ~ Cr Steel gray, solid 
Chromium VI Cr 6tee1 gray, solid 
Copper 7440-560.8 Cu Distincdve reddish color, ductile  
Iron 7439-89-6 Fe Silver-white malleable metal 
Manganese 7439-96-5 Mn SBver in color, solid 
Potassium 7440-09-7  K soft, silvery metal 
Sodium 744423-5 Na Soft, silvery white solld 
Sulphate 5042-  
Z.inc 7440-666 Zn Shiny white metal with bluish-gray luster 

Primary Uses 



Chemicol Group 

Volatile Organic 
Compounds 

Compouml 

Amtone 

2-Butanone 

2-Hexanone 

Toluene 

TABLE K.4 
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CHEMICAL FATE AND TRANSPORT OF PRIMARY SR-E-RELATED COMPOUNDS 
WILMINGTON FACILITY 

Air 

- acetone will 
photochemically react with 
hydroxyl radicals 
(half-life 22 days) 
- direct photolysis 

- volatalize rapidly from 
soil or water 
- once in air, will primarily 
exist in the vapor phase 
- will undergo photolysis 
and photochemical reactions 
with hydroxyl radicals 
(half-life 2.3 days) 

- subject to direct photolysis 
(half-life 15 hours) 
- reacts with hydroxyl 
radicals 
(half life 16 to 17 hours) 

- primarily vapor phase 
- phomchemical reaction 
with hydroxyl radicals 
(half-life 13 hours) 
- no dimct photolysis 
- scavenged by minfall 

Soil 

- volatilize and leach into 
the ground and probably 
biodegrade (VP=270 mm fig) 
- evidencesuggests 
biodegradation is fairly 
rapid 
- does not adsorb 
appreciably to soil (Kor-2.2) 

- volatilize rapidly from 
soil or water 
- will leach to groundwater 
due to low adsorption 
tendencies (Ka  = 1.79) 

removal from soil via direct 
photolysis, volatilization 
or aerobic biodegtadation 
- low adsorption tendencies 
attd leaches lo groundwater 
(Ka  = 135) 

- rapid volatilization to 
atmosphere and vadose zone. 
(VP=28.1 mmHg) 
- moderate adsorption 
(Koc=300) and leaches to 
groundwater 
- mpid biodegradation 

Surface Water 

- rapid volatilization to 
atmosphere (HC = 
2.06 x 10-5  atm •m3 /mol) 

- rapid volatilization 
to atmosphere  
(HC = 1.75E-03 
atm+m3/moI) 
(half-life 15 -33 hours) 

- rapid volatilization to 
atmosphere 

(HC=6.66 x 10-3atm • m3/mol) 
(half-life 5 to 6 hours) 
- rspid biodegradation 
- sediment adsorptlon and 
bioconcentm6on are 
insignificant 

Grouudwater 

moderate m high mobility 

- moderate to high mobility 

- moderate to high mobility 
- rapid biodegradation 

- rapid volatilization 	- moderate to high mobility 
to atmosphere 
(HC = 4.7E - 05 atm•m3/mol) 

2,4,4-Trimethyl-l-pentene - primarily vapor phase 	- no available data to 	- no available data to predict 
2,4,4-Trime thyl-2-pentene 	 predict fate and transport in fate and transport in surface 

soil 	 water 

Semi-Volatile Organic 
Compounds 

N-Nitrosodiphenylamine - primarily in vapor phase 
- adsorbs sunlight, 
suggesting direct photolysis 
in a sunlit environment 
- react with hydroxyi 
radicals (half-life 7 houm) 

- low mobility in soil 
- leaching to groundwater is 
not significant 
(Koc=830 to 1830) 
- mpid biodegradation 

- volatilization will be slow 
but significant 

(13C=6.6 x ]04atm•m3 /mol) 
- rapid biodegradation 

- low mobility 



- volatilization to atmosphere- insignificant mobility in 
is insignificant 	 groundwater 
(HC=1.1x10-5stm.m3 /mol) - biodegmdationmayoceur 
- tapid biodegradation in 	but is insignificant under 
surface waters (half-life 2 to 3 anaerobic mnditions 
weeks) 
- significant sediment 
adsorption 
- bioconcentration in aquatic 
organisms [s significant 

- 	volatilization to atmosphere 
low mobility 

is insignificant 
(HC=2.82x10-7atm•m3/mol) 

-tramport may be due to 

- mpid biodegradation 
formationofwatersoluble 
complex with Fluvial acid 

(half-life 2 to 17 days) - fate in groundwater is 
- moderate adsorption to unknown although 
sediment biodegmdationmayoccur 
- slight aquatic anaerobically 
bioconcentmtion offset by its 
rapid metabolism 

TABLE K.4 
Page 2 of 5 

CHEMICAL FATE AND TRANSPORT OF PRIMARY STPE-RELATED COMPOUNDS 
WILMINGTONFACILITY  

Chemicol Group 

Semi-Volatile Organic 
Compounds Cont'd. 

Phthalate Esters 

Compound 

N-Nitrosod i propyla m ine 

Phenol 

Bis(2-ethylhexyl) 
phthalate 

Di-n-Butylphthalate 

A ir 

- mpidly degraded by 
photolysis and 
photochemical reaction 
with hydroxyl radicals 

- primarily in vapor phase 
- slow volatilization from 
soils and/or water 

- primarily adsorbed to 
particulate matter 
- tmnsportedlongdistances 
by particulate dispersion 
- scavenged by minfall 

- primarily adsorbed to 
particulate matter 
- gmvitational settling and 
scavenged by rainfall 
- vapor phase . 
di-n-butylphthalate will 
photochemically react with 
hydroxyl radicais 
(half-life 18 hours) 

Soil 

- high water solubility and 
low Koc  (Ka  =129) 
- leaching to groundwater 
can potentially be 
significant 
- low adsorption capacity 
- mpid biodegradation 
(half-life 2 - 5 days) 
- degradation rates will be 
much slower under anaerobic 
conditions than aerobic 
conditions 
- low adsorption tendendes 
and leaches to groundwater 
(Koc = 27) 

- volatilization to 
atmosphere and vadose zone 
is insignificant 
(VP=6.2 x 10-8mmHG) 
- very stmng tendency for 
soil adsorption (Koc=1 x 105 ) 
- leaching to groundwater is 
not significant 
- some biodegradation in soil 
may occvr 

- volatilization to 
atmosphere and vadose zone 
is insignificant 

(VP=1.0 x 10'5mmHg) 
- very strong tendency of soil 

adsorption (Koc=1.7 x 105 ) 
- leaching to groundwater is 
not significant 
- slow biodegradation 

Surfate Water 

- mpid photolysis 
- photolysis half-life is 
approximately.2.5 hours 

- mpid biodegradation under 
aerobic conditions 
- evaporation, hydrolysis, 
adsorption to sediment or 
bioconcentmtion in aquatic 
organisms are not significant 
removal process 

Groundwater 

moderate mobility 

high mobility 
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CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS 
WILMINGTON FACILITY 

Air 

- volatilization to 
atmosphere is not significant 
(half-life 1 to 5 days) 

- present in the gaseous 
phase or sorbed to 
particulates 
- can undergo photochemical 
oxidation with the 
formation of nitrated PAHs, 
phenols and other compounds 
- atmospheric half-lives are 
generally lessthan 30 days 

- atmospheric 
transforma0ons are not 
ezpedcd to occur during 
transport 
- does not degmde in air 

Soil 

- volatilization will not be 
significant 

(VP=8.6x1(Y-6  mm Hg)) 
- bio0c degradation will not 
be significant 
- biodegradation is 
significant 
- ezpected to adsorb and not 
to leach exMnsively 
(Kov=68.347) 

- Koc values mnge from 10 5  

to 106  which indicates very 
strong tendenaes to be 
adsorbed to sediments or 
soils 
- evidence suggests microbial 
degradation is fairly rapid 
im mntrast to photolysis and 
volatilization 
- half-life reported for 
benzo(a)pyrene in soil is 420 
to 480 days 

- Aluminum is found in the 
soil complexed with other 
electron rich species such as 
fluoride, sulfate, and 
phosphate 
- absorp0on of aluminum out 
of clay surfaces affects 
aluminum mobility in soil 
- decreasing pH results in an 
increase in mobility of 
aluminum 
- does not degmde 

Sur(ace Water 

- volatllization will not be 
significant 
(HC=1.30u10-b atm•m3/mol) 
- rapid biodegradation 
(half-life 2 days) 

- tend to be removed from the 
water column by 
volatilization, adsorption to 
particulates or sediments, 
biodegradation or 
bioaccumulation into aquatic 
organisms 
- limited volatilization from 
water (HC - ranges from 10 -5  

to 10-g) 
- adsorb strongly onto 
suspended particulates 

- concentratfons of dissolved 
aluminum in water vary 
with pH levels and the 
humic derived acid mntent 
of the water 
- absodis to suspended solids 
in surface water 
- no biodegradation 

Grounduwter 

- biodegradation may occur 
anaerobically  

- low mobility 

Chemical Group 
	

Compound 

Phthalate Esters Cont'd. 	Butyl Benzyl Phthalate 

Polycyclic Aromatic 
Hydrocarbons (PAfls) 

Benzo(a) anthracene 
Benzo(a) pyrene 
Benzo(b)fluoranthene 
Chrysene 
Indetw (1,2,3-cd) pyrene 

Inorganics 
	

Aluminum 



TABLE KA 
Page 4 of 5 

CHEMICAL FATE AND TRANSPORT OF PRIMARY SITE-RELATED COMPOUNDS 
WILMINGTON FACILITY 

Chemical Group 
	

Compound 
	

W, 	 Soil 
	

Surfnce Wnter 
	

Groundmater 

inorganics Cont'd. Ammonia 	 - removal from air by rain or 
snow washout is dominant 
fate process 
- absorption by surface water 
- half-life estimated to be a 
few days 

- adsorption occurs in most 
moist or dry soils 
- some volatilization to the 
atmosphere 
(VP=9600 mm Hg) 
- nitrification by mi<robial 
activity 

- taken up by plants and 
other organisms 

- volatilizes to the 
atmosphere 
- volatilization will 
increase with increasing pH 
and temperamre 
- adsorbs to sediment and 
suspended organic material 
(Kov=3.1) 

C~F.1[Stiiirl - governs the soluble stage 
of trace elements in soil 

- behaviour in geneml is 
governed by the 
availability of the more 
soluble calcium-mntaining 
solids and by solution and 
gas-phase equilibr)a that 
involvecarbon diotdde 
species, or by the 
availability of sulphur in 
the form of sulphate 

Chromium 

Copper 

- ptimarily removed from 
the atmosphere by fallout 
and precipitation 
- chromium particles may 
remain airbome for long 
periods of time 
- may be transported long 
distances 

- released in the form of 
particulate matter or 
adsorbed to particulates 
- removed by gravitational 
settling, dry deposition, 
washoutby rain,and 
minout (scmbbing action 
belowclouds)  
- removal rste and distance 
travelled from the source 
will depend on source 
characteristics, particle size 
and wind velocity 

- may be tmnsported to 
atmosphere in the form of 
aerosol 

- runoff and leaching may 
transport chromium from soil 
to surface waters and 
groundwaters 
- half-life of chromium in 
soils may be several years 

- strongly adsorb and 
remainv in the upper few 
centimeters of soil 
- adsorption of mpper to 
soil is influenced by pH, 
organic matter and ionic 
strength of the soil 

- volatilization to 
atmosphere is insignificant 
- most Chromium III will 
precipitate in sediments 
- most Chromium IV will be 
present in soluble fonn 

- present in natmal waters to 
Cu (II) 
- complezed or tightly bound 
to organic matter 
- subject to sedimentation 



Corapound Air Soil Surface Water 

Iron - released in the fortn of - oxidizing and alkaline - chemical behaviour and 
particulate matter or conditions promote the solubility in water depend 
adsorbed to particulate precipitation of Fe whereas strongly on the oxidation 
matter add and rttducing conditions intensity in the system and 

promote the solution of the pH 
mmpan>ds 
- o8en complexes with 
organic ligands 

Manganese - manganese mntaining - adsorption to soi) depends - solubility is a factor of the 
particles are mainly on pH and EH, and the specific chemical form 
removed from the organic mmposition of the present pH of surface water 
atmosphere by gravitational soil will affect solubility 
settling - binds to suspended 
- 	the half-life of airborne particles and sediments 
particles is usually on the - subject to microbial 
orderofdays 	. activity 

Manganese - exist in air as suspended - adsorption to soils and - solubility is controlled or 
particulate matter sediments is influenced by affected by the pH, Eh 
- removed by gravitational the organic compositlon and (oxidation - reduction 
settling, dry deposition, the carbon ezchange potential) and the 
washout by min and rainout capacity of the soii characteristics of available 

amins. 

Potassium - essenfial element for both . 
plants and animals 
- liberated with greater 
difficulty from silicate- 
minerals and exfubits a 
sttong tendency to be 
reincorporated into solid 
weathering products, 
especially certain dry 
minerals 

Chemicaf Group 

Inorgani6 Cont'd. 

Groundwater 

TABLE K.4 
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law constant of 2.06 x 10-5  atm•m3/mol. As indicated by these values, 

Acetone will volatilize rapidly from soil, surface water and groundwater. 

In the atmosphere, Acetone will be lost by photolysis and 

reaction with photochemically produced hydroxyl radicals. Half-life estimates 

from these combined processes is 22 days. Being miscible in water, wash out 

by rain should be an important removal process. 

Soil adsorption is relatively low for Acetone as indicated 

by a low Koc value of 2.2. Thus, groundwater leaching is a major transport 

process for Acetone. Sediment adsorption and aquatic bioconcentration is 

negligible for Acetone. 

K.1.6.1.2 	Toluene 

Toluene has a relatively high vapor pressure of 

28.1 mg Hg and a relatively high Henry's law constant of 

6.66 x 10-3  atm•m3/mol. Volatilization of Toluene from surface soil, surface 

water and groundwater to the atmosphere is the primary transport 

mechanism for this compound. Under typical conditions, the rate of 

volatilization from the surface soil to air is within 24 hours. Depending on 

whether the water is static or turbulent, the rate of volatilization for surface 

water is 1 to 16 days or 5 to 6 hours, respectively. 

In the atmosphere, Toluene exists primarily in the vapor 

phase and will undergo photochemical reactions with hydroxyl radicals, with 
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a half-life of approximately 13 hours. Toluene is not subjected to darect 

photolysis. It is generally persistent in the atmosphere due to the high 

emission rate associated with vehicular traffic. 

In groundwater, the rate of Toluene transport is 

dependent on the degree of adsorption to soil. Toluene has a relatively low 

Koc  value of 300 which indicates that Toluene will be moderately adsorbed to 

soils rich in organic matter, but will readily leached from soils with low 

organic content. 

Biodegradation of Toluene is rapid in soil and also in 

shallow groundwater. 

The principle fate mechanisms for Toluene is rapid 

volatilization from surface soils and biodegradation in subsurface soil and 

groundwater. 

K.1.6.1.3 	2-Butanone 

2-Butanone or Methyl Ethyl Ketone is produced 

commercially for use as a solvent especially in the coatings industry. Natural 

sources include volcanos, forest fires, by-product of biodegradation and it is a 

natural component of food. 
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Environmental Fate 

Due to its high vapour pressure of 100 mm Hg at 25°C, 

volatilization from soil or water will be rapid. Once in the air, it will exist 

primarily in the gas phase. Predominant removal processes include 

photolysis and photochemical reactions with hydroxyl radicals (half-life 

2.3 days). 

2-Butanone is highly soluble in water but once released to 

water, volatilization into the atmosphere is expected to be rapid as indicated 

by its high vapour pressure and moderate Henry's Law Constant. The 

estimated half-lives in rivers and lakes is 3 and 12 days, respectively. 

Biodegradation is slow in both fresh and salt water. Hydrolysis, 

photo-oxidation, adsorption to sediments and bioconcentration are not 

significant removal processes. 

If 2-Butanone is released to soils, it will partially evaporate 

into the atmosphere from near-surface soil and may leach into groundwater. 

Based on its low estimated Koc value of 1.23, 2-Butanone will be expected to 

exhibit very high mobility in soil and thus, may leach to the groundwater. 

K.1.6.1.4 	2-Hexanone 

2-Hexanone or Methyl Isobutyl Ketone is commercially 

produced for use as a solvent and denaturant with a wide variety of 

applications in a large number of industries. Such industries include rare 
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metal extractors and rnanufacturers of coatings (i.e. lacquers, varnishes, 

paints), pharmaceuticals, pesticides, rubber processing chemicals, and 

adhesives. 

Environmental Fate 

In the air, 2-Hexanone will be subject to direct photolysis 

(half-life 15 hours) and reaction with hydroxyl radicals (half-life 16 to 

17 hours). In photochemical smog conditions, 2-Hexanone may also react 

with nitrogen oxides. 

Based on its high Henry's Law Constant value of 

1.75 x 10-3  atm•m3/mol, the primary removal mechanism from water is 

expected to be volatilization (half-life 15 to 33 hours). 2-Hexanone is not 

expected to undergo chemical oxidation or hydrolysis, bioaccumulate in 

aquatic organisms or adsorb significantly to suspended solids or sedirnents in 

water. 

If released to soil, 2-Hexanone may be removed by direct 

photolysis on soil surfaces, volatilization or aerobic biodegradation. The low 

estimated Koc value of 135 indicates that 2-Hexanone would be highly mobile 

in soils and would not adsorb significantly to soils or sediments. 
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K.1.6.1.5 	2,4,4-Trimeth ly_pentene 

Two isomers of 2,4,4-Trimethylpentene, namely 

2,4,4-Trimethyl-l-Pentene and 2,4,4-Trimethyl-2-Pentene which are colorless 

liquids, were reported on Site. Known uses of both compounds include 

organic synthesis, with 2,4,4-Trimethyl-l-Pentene utilized in the production 

of motor fuel particularly isooctane. 

The atmospheric fate and transport mechanisms for the 

two isomers of 2,4,4-Trimethylpentene is characterized by a high vapor 

pressure of 77.5 mm Hg at 38°C. This indicates potentially significant 

volatility from soil, surface water and groundwater. 

There are no available data found regarding water 

solubility but these compounds are known to be soluble in organic solvents 

such as benzene and chloroform. 

Soil adsorption cannot be predicted due to the lack of 

available Koc values in literature. 

K.1.6.2 	Semi-volatile Organic Compounds 

K.1.6.2.1 	N-Nitrosodiphenvlamine 

N-Nitrosodiphenylamine has been produced 

comsnercially in the United States since 1945. It was primarily used as a 
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vulcanization retardant in the rubber-processing industry and as an 

intermediate in the manufacture of p-nitrosodiphenylamine. Retardants are 

chemicals that prevent premature vulcanization of rubber compounds 

during certain rubber-processing steps such as mixing and calendering. 

Evidence also suggests the production of N-Nitrosodiphenylamine by 

microorganisms in the environment. 

Environmental Fate 

N-Nitrosodiphenylamine has a vapor pressure of 

0.1 mm Hg at 25° C and thus, it should exist almost entirely in the vapor 

phase in the atmosphere. In air, the main degradation pathways include 

photodecomposition as well as chemical reactions with hydroxyl radicals in 

the atmosphere. 

Solubility in water is 40 mg/L. Volatilization and 

microbial degradation are two major environmental fate processes in water. 

Volatilization from water will be slow but should be a significant transport 

process as indicated by its Henry's Law Constant of 6.6 x 10 -4  atm•m3/mol. A 

biodegradability test was conducted on N-Nitrosodiphenylamine at levels of 5 

and 10 ppm, and using domestic waste water as the microbial inoculum. 

After a 7-day period, 87% degradation was achieved in the original inoculum 

of 5 ppm and 47% degradation was achieved in the original inoculum of 10 

ppm. After the second 7-day period, 100% degradation was achieved in the 

original culture of 5 ppm and 63% degradation was achie®ed in the original 

culture of 10 pprn. This demonstrated that N-Nitrosodiphenylamine was 

degradable (1). 
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The (log Kow) logarithm of n-octanol/water coefficient for 

N-Nitrosodiphenylamine was estimated to range from 2.57 to 3.13, indicating 

a low potential for bioaccumulation. A continuous 14-day exposure study of 

bluegill sunfish with a mean water concentration of 9.21 ppb resulted in an 

experimental bioconcentration factor of 217 for N-Nitrosodiphenylamine. 

The half-life of N-Nitrosodiphenylamine in fish was found to be less than 

1 day when the fish were placed in a pollutant-free environment after the 

exposure period. The relatively low experimental bioconcentration potential 

and short half-life of N-Nitrosodiphenylamine indicated that 

biomagnification in the aquatic food chain was not a major environmental 

fate process. 

The soil sorption coefficient (K oc) for 

N-Nitrosodiphenylamine was estimated to range from 830 to 1830 which is 

indicative of low mobility in soil or sediment. Thus, significant leaching is 

not expected to occur in most types of soils and/or sediments. The major 

degradation pathway for N-Nitrosodiphenylamine in soil is microbial 

degradation. 

K.1.6.2.2 	N-Nitrosodipropylamine 

N-Nitrosodipropylamine is not produced commercially 

and it is solely used as a research chemical. 
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The atmospheric fate and transport anechanisms for 

N-nitrosodipropylamine is characterized by a low estimated vapor pressure of 

0.086 mm Hg at 20C and a Henry's Law Constant of 1.47E-06 atm®m 3 /mol at 

20°C. These values are indicative of low volatility from soil, surface water 

and groundwater. 

In the atmosphere, N-Nitrosodipropylamine vapor would 

be rapidly degraded by photolysis and photochemical reaction with hydroxyl 

radicals. 

The predominant removal process form water for 

N-Nitrosodipropylamine is photolysis and microbial degradation. In lake 

surface water, photolytic half-life for N-Nitrosodipropylamine is 

approximately 2.5 hours with N-propylamine as a major by-product. 

Without sunlight, microbial degradation, although expected to be a slow 

process, is the primary removal pathway. 

As indicated by an estimated K oc  value of 129 and a high 

water solubility of 9.894 mg/L, soil adsorption is relatively low. Thus, 

groundwater leaching is a major transport process for 

N-Nitrosodipropylamine. 

K.1.6.2.3 	Phenols 

Phenol is commercially produced in large quantities due 

to its wide range of applications in resins, adhesives, iron and steel, 
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Aluminum, leather and rubber industries. It is also found in cigarette smoke 

and vehicular exhaust as well as disinfectants and medicinal products. 

Natural sources include animal wastes and as decomposition product of 

organic wastes. 

Environmental Fate 

Volatilization is not expected to be rapid for Phenol due to 

its low vapour pressure and Henry's Law Constant. However, if Phenol is 

released into the atmosphere, it will exist predominantly in the vapor phase. 

Predominant removal process .  is photodegradation and photochemical 

reaction with hydroxyl radicals (half-life 0.61 days). 

If Phenol is released to water, the primary removal 

process will be biodegradation which will generally be rapid under aerobic 

conditions in comparison to anaerobic conditions. Acclimation of resident 

microorganisms is rapid under aerobic conditions and may take a few weeks 

under anaerobic conditions. Evaporation, hydrolysis, adsorption to sediment 

or bioconcentration in aquatic organisms are not significant removal 

processes for Phenol. 

Based on the reported and estimated K oc  value of 27,. 

Phenol will be expected to exhibit high to very high mobility in soil, and 

therefore, may leach to groundwater. Biodegradation of Phenol in soil will be 

rapid (2 to 5 days) and will also occur in the subsurface soils. Degradation 

rates will be much slower under anaerobic conditions than under aerobic 

conditions. 
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K.1.6.2.4 	Phthalate Esters 

The phthalate esters are used in virtually every major 

product such as construction, automotive, household products, apparels, toys 

and medical products. This results in wide occurrence of phthalate esters in 

the environment. Phthalate esters are used as plasticizers for polvinyl and 

cellulosic resins, primarily in polyvinyl chloride (PVC). The most commonly 

produced plasticizers are bis(2-ethylhexyl) phthalate (BEHP), di-n-butyl 

phthalate (DBP), di-n-octyl phthalate (DOP) and butyl benzyl phthalate (BBP). 

The physical and chemical constants for phthalate esters are summarized in 

Table K.1. 

Because of its high efficiency and stability, BEHP has been 

used in large quantities as a plasticizer for polyvinyl chloride (PVC) and other 

polymers. As a result of its common use, BEHP may be found in common 

goods such as upholstery material, hospital sheeting, shower curtains, food 

packaging materials and various plastic products used daily by the general 

public. Pursuant to the banning of PCBs in dielectric fluids for transformers 

and capacitors, BEHP was selected by many manufacturers as the preferred 

material for dielectric fluids. BEHP is currently still used in the transformer 

and capacitor industry. 
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Environmental rate 

Atmospheric levels of phthalate esters are caused by 

volatilization during the manufacture and waste disposal of plastic products. 

Phthalate esters have high boiling points ranging from 230°C to 386°C and 

low vapor pressures ranging from 1.4 x 10 -4  to 6.2 x 10-8  mm Hg at 25°C. This 

indicates a strong affinity to adhere to atmospheric particulate matter 

especially organic matter and soot. A significant removal process from the 

atmosphere is by rain washout. Direct photolysis and photoxidation are 

atmospheric processes that might occur but to a very limited extent. 

In the presence of a direct pollution source, the extent of 

contamination in water systems by phthalate esters is influenced by the 

compound's water solubility. The water solubility for phthalate esters ranges 

from a minimum value of 285 ppb to a xnaximuzn value of 13000 ppb 

(13 ppm). Table K.1 presents the solubilities of diesters in water compiled 

from a number of sources. As expected, the length of alkyl side chains affect 

water solubilities of phthalate esters. Due to the larger alkyl side chains of 

BEHP its water solubility is considerably lower than the shorter alkyl-side 

chain phthalates such as DBP. Therefore, the apparently low water solubility 

will limit the amount of BEHP entering this media and BEHP will generally 

exhibit decreased mobility in aqueous system as demonstrated in previous 

sections. 

Biodegradation in aquatic systems is quite rapid with a 

half-life of 2-3 weeks following a period of acclimation. 
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Primary removal of phthalate esters from water systems is 

through adsorption to suspended matter and sediments as indicated by the 

high organic carbon partitioning coefficient (Koc). The Koc values for 

phthalate esters range from 68 to 980,000,000. As discussed earlier, a high Koc 

generally indicates an increased likelihood for the chemical to bind to soil or 

sediment rather than to remain in water. Thus, phthalate esters have 

significantly high Koc values which is indicative of lower mobility. 

The Henry's Law constants for phthalate esters range from 

1.1 x 10-5  to 1.41 x 10-12  atm•m3/mol. This is indicative of the extent of 

chemical partitioning between air and water at equilibrium. Due to the low 

Henry's Law Constants for phthalate esters, its volatilization to the 

atmosphere from water is likely to be negligible. This is true even under 

conditions, such as aeration, conducive to contaminant evaporation. For 

BEHP, evaporation and hydrolysis are not significant aquatic processes. 

The phthalate esters, including BEHP, have a strong 

affinity for soil solids, including organic, humic fraction of soil. Both the 

mineral and organic fraction of solid soil particles tend to bind BE13P and 

other phthalates. 

Degradation of phthalates in soil is mediated by a wide 

variety of microorganisms capabie of inetabolizing phthalates to simpler 

molecules. Several microorganisms including the saprophytic bacterium 

Serratia, Penicillium lilacinuns and Enterobacter erogenous, have been 

shown to degrade BEHP. Serratia can use the compound as a sole source of 

carbon and energy. 
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The rates of degradation, appear to increase with 

decreasing alkyl chain length. Biodegradability of BEHP is less biodegradable 

than short (less than 6 carbons) carbon-chain length phthalate esters but more 

biodegradable than several other long-carbon chain phthalates 

(i.e. >7 carbons). Microbial transformation of phthalate esters undoubtedly 

accounts for the major part of their biodegradation in the environment. 

Phthalates are biodegraded in water, sludge and soil under aerobic conditions. 

The degradation of BEHP in soil occurs under aerobic conditions, but only 

slowly, if at all under anaerobic conditions. Studies with 14C-carbonyl-labeled 

BEHP in aerobic freshwater hydrosoil yielded a degradation half-life of 

approximately 14 days. 

"Phthalate esters are being broken down continually in 

the environment. Thus, current environmental levels must reflect an 

equilibrium between amounts released in the environment and those 

removed. However, the amounts in any environmental compartment for 

example silt, lakes, air and so forth, must represent varying levels of 

equilibria as the phthalate concentrations normalize. In aquatic 

environments, dialkyl phthalates have been shown to exist in the fatty 

surface layer of water and it seems likely that this renders them more liable to 

environmental degradation as many aquatic plants and animals live in this 

energy-rich zone. However at high concentrations, phthalates may still be 

degraded and furthermore degradation maybe complete." 
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Presence as a Laboratory Contaminant 

BEHP is a common laboratory contaminant. Many studies 

have shown commercial organic solvents to be contaminated with BEIIP. 

Various investigators have noted the general contamination of laboratory 

supplies, solvents, and reagents with BEHP to the extent that the detection 

limit for BEHP in investigative samples is determined by the 

reagent-laboratory blank. 

Due to ambient conditions within the laboratory setting, 

BEHP contamination of investigative samples is a common occurrence. 

Based on this fact, BEHP concentrations determined in investigative samples 

must be carefully scrutinized for validation purposes. If BEHP is detected in 

an investigative sample and a laboratory blank, the concentration in the 

investigative sample must exceed the concentration found within the blank 

by a factor of 10 to be considered present (i.e. multiply concentration found in 

laboratory blank sample by 10 to determine detection limit for investigative 

sample). 

K.1.6.2.5 	Pol~,cyclic Aromatic Hydrocarbons (PAHs) 

Polycyclic Aromatic Hydrocarbons (PAHs) are a group of 

chemicals formed during the incomplete combustion of virtually all forms of 

organic materials. The combustion of fuels in cars and in furnaces produces 

PAHs. Waste incinerators produce PAHs. Natural sources include volcanoee, 

forest fires, crude oil and shale oil. PAHs can also be found in substances such 
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as crude oi1, coal tar pitch, creosote, road and roofing tar. A major source of 

exposure for humans is cigarette smoking, both active and passive. 

Therefore, PAHs are ubiquitous in the environment and the increasing levels 

found in the environment parallel industrial and urban development. Note 

the impact of urban sources (furnace fuels and vehicle exhaust, for example) 

on the PAH levels in surface soils as presented in Table K.5. 

Chemical Identity 

The following PAHs are considered as a group in this 

review of the chemical and physical properfies of PAI-Is. 

• benzo(a)anthracene 	 ® chrysene 

• benzo(a)pyrene 	 • indeno(1,2,3-cd)pyrene 

® benzo(b)fluoranthene 

Tables K.1 to K.3 summarize the physical and chemical 

properties of the above listed chemicals. 

As pure chemicals, PAHs generally exist as colorless, 

white or pale yellow-green solids. Most PAHs do not occur alone in the 

environment, rather they are found as mixtures of two or more PAHs. The 

PAHs listed above are not commercially produced in the U.S. nor are there 

any known uses for them except as research chemical. 
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TABLE IC.5 

BACKGROUND SOIL CONCENTRATIONS OF 
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) 

Concentrafiion (µg/kg) 
Compound 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(e)pyrene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd)pyrene 
Phenanthrene 

Pyrene 

Sources: 
IARC (1973) 
White and Vanderslice (1980) 
Windsor and Hites (1979) 
Edwards (1983) 
Butler et al. (1984) 
Vogt et al. (1987) 
Jones et al. (1987) 

Rural Soil Agricultural Soil Urban Soil 

1.7 6 

5 

11-13 

5-20 56-110 169-59,000 

2-1,300 4.6-900 165-220 

20-30 58-220 15,000-62,000 

53-130 60-14,000 

10-70 66 900-47,000 

10-110 58-250 300-26,000 

38.3 78-120 251-640 

0.340 120-210 200-166,000 

9.7 

10-15 63-100 8,000-61,000 

30 48-140 
1-19.7 99-150 145-147,000 



Environmental Fate 

Some of the transport and partitioning characteristics of 

the PAHs are roughly correlated to their molecular weights. The Site-related 

PAHs are considered high molecular weight compounds ranging from 

228 g/mol to 278 g/mol. 

In air, PAHs are present in the gaseous phase or sorbed to 

particulates. The atmospheric residence time and transport distance depend 

on the size of the particles to which PAHs are adsorbed. That is, the larger the 

particulate size, the shorter the residence time and transport distance. PAHs 

can undergo photochemical oxidation with the formation of nitrated PAI-Is, 

Phenols, and other compounds. Atmospheric half lives are generally less 

than 30 days. 

PAH compounds tend to be removed from the water 

column by volatilization to the atmosphere, adsorption to particulates or 

sediments, biodegradation or bioaccumulation into aquatic organisms. The 

high molecular weight PAHs have Henry's Law Constants in the range of 

10-5  to 10-8  (refer to Table K.1) which indicates very limited volatilization 

from water. Half-lives for volatilization of benzo(a)anthracene and 

benzo(a)pyrene (high molecular weight PAI-Is) from water have been 

estimated to be greater than 100 hours. 

High molecular weight PAHs have Koc  values that range 

from 105  to 106  which indicates strong tendencies to adsorb to organic carbon. 

Due to their low water solubilities, PAHs are primarily found adsorbed to 
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sediments or soils. Adsorption of PAHs is a function of organic carbon 

content and particle size. The environmental fate of PAHs is described by 

USEPA in the document "Ambient Water Quality Criteria for Polynuclear 

Aromatic Hydrocarbons" which states: 

"PAH will adsorb strongly onto suspended particulates and biota and 

their (PAH) transport will be determined largely by the hydrogeologic 

condition of the aquatic system. PAH dissolved in the water column 

will probably undergo direct photolysis at a rapid rate. The ultimate 

fate of those which accumulate in the sediment is believed to be 

biodegradation and biotransformation by benthic organisms (USEPA, 

1979). 

This is restated in the USEPA document "Health Effects 

Assessment for Polycyclic Aromatic Hydrocarbons (PAHs)" which states: 

"The predominant mechanism that is likely to dictate the fate of most 

PAHs in aquatic media is sorption to particulate matter and subsequent 

sedimentation and microbial degradation." 

Since PAHs are most likely to stay in the sediment or soil, 

microbial degradation is the most likely ultimate environmental fate in 

contrast to photolysis and volatilization. Compounds with four cyclic rings 

or less are most amenable to microbial degradation. Benzo(a)pyrene (five 

cyclic rings) has a half life in soil inoculated with bacteria of less than eight 

days. The half-life reported for benzo(a)pyrene in soil reported in Superfund 
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Public Health Evaluation Manual (SPHEM, 1986) is 420 to 480 days but there is 

no reference to the microbial content in the soil. 

K.1.6.3 	Inor ag nics 

The final group of Site-related constituents includes a 

variety of inorganics which are typified by the following metals: 

• Aluminum (Al) 

• Ammonia (NH3) 

• Calcium (Ca) 

• Chloride (Cl-) 

• Chromium III (Cr III) 

• Chromium VI (Cr VI) 

• Copper (Cu) 

• Iron (Fe) 

• Manganese (Mn) 

• Potassium (K) 

• Sodium (Na) 

• Sulphate (SO42') 

• Zinc (Zn) 

The following sections will present a literature review of 

the properties of these metals. The goals of this review will be to determine 

and evaluate the properties of these metals in the environment that are 

important in determining the environmental fate. 

[Mi:] 



K.1.6.3.1 	Aluminum (Al) 

The largest source of particle-borne Aluminum is the flux 

of dust from ores and rock materials in the earth's surface. The sources of 

this dust are both natural processes, such as weathering of aluminosilicate 

crystal material and human activity, such as mining and agriculture. 

Aluminum has only one oxidation state (+3). Because of its reactivity, 

Aluminum is not found as a free rnetal in nature. It is found in the 

atmosphere mainly as aluminosilicates associated with particulate matter. 

However, because Aluminum can exist in only one oxidation state in the 

environment, atmospheric transformations are not expected to occur during 

transport. Aluminum is found in the soil complexed with other 

electron-rich species such as fluoride, sulphate, and phosphate. Soil 

characteristics which effect Aluminum mobility are pH and organic content. 

When pH of soil is decreased, possibly due to acid rain, Aluminum becomes 

more solubie. Aluminum will adsorb to organic matter in soils and therefore 

reduce mobility. 

K.1.6.3.2 	Ammonia 

Ammonia is a naturally-occurring compound which is a 

key intermediate in the nitrogen cycle. The commercial synthesis of 

Ammonia is thought to contribute less than 5% to the total global Ammonia 

budget. Because of its significance in natural cycles, Ammonia has a 
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background concentration in most environmental media. When Ammonia 

is found at a local concentration that is higher than these background levels, 

it is usually a result of man's influence. In determining the environmental 

fate of Ammonia, several factors should be considered. Ammonia is the 

most abundant basic gas in the environment. An acid-base reaction between 

water and Ammonia occurs, such that the dominant form of Ammonia in 

water at environmentally significant pHs, is the Ammonium ion (NH4+). 

Ammonia is a key intermediate in the nitrogen cycle which is tied to the 

other important biological cycles (i.e. sulfur cycle or carbon cycle). 

Ammonia may be released to the atmosphere by 

volatilization from the following sources: 

• decaying organic matter; 

• animal livestock excreta; 

• fertilization of soil; 

• venting of gas, leaks, or spills during commercial synthesis, production, or 

transportation; 

• sewage or wastewater effluent; 

• burning of coal, wood, and other natural products; and 

• volcanic eruptions. 

Ammonia may be released to water through the 

following: 

• effluent from sewage treatment plants; 

• effluent from industrial processes; 
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• runoff from fertilized fields; and 

• runoff from areas of concentrated livestock. 

Ammonia may be released to soils by: 

• natural or synthetic fertilizer application; 

• a result of livestock excrement; 

• decay of organic material from dead plants and animals; and 

• the natural fixation of atmospheric nitrogen. 

In the atmosphere, Ammonia can be removed by rain or 

snow washout. This seems to be the dominant fate process. Ammonia can 

also be removed from the atmosphere through the direct adsorption by 

surface waters in areas where local atmospheric concentration is high. The 

reaction with acidic substances, such as H2SO4, HCl or HNO3; produced in 

high concentrations from anthropogenic activity produces Ammonium 

aerosols which can undergo dry or wet deposition. The gas phase reaction of 

Ammonia with photochemically produced hydroxyl radicals is thought to 

contribute about 10% to the overall atmospheric removal process. The best 

estimate of the atmospheric half-life of Ammonia is a few days. 

In soil, Ammonia may either volatilize to the 

atmosphere, adsorb to soil, or undergo microbial transformation to nitrate or 

nitrate anions. Uptake by plants can also be a significant fate process. 

Adsorption of Ammonia occurs in most moist or dry soils, and Ammonia is 

predominantly, but not exclusively, held as the Ammonivan ion. Generally 
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adsorption will increase with increasing organic content of the soil, and will 

decrease with increasing pH. 

In water, Ammonia volatilizes to the atmosphere. This 

process is highly pH-dependent, and can also depend on other factors such as 

temperature and wind speed, and atmospheric concentrations. Adsorption of 

Ammonia to sediment and suspended organic matter can be important under 

proper conditions. Adsorption to sediment should increase with increasing 

organic content, increased metal ion content, and decreasing pH. Ammonia 

in water can be removed by the microbial processes of nitrification and 

denitrification which would produce ionic nitrogen compounds, and from 

these, elemental nitrogen. The ionic nitrogen compounds formed from the 

aerobic processes of nitrification, NOz -  and NO3-, can then leach through the 

sediment or be taken up by aquatic plants or other organisms. 

K.1.6.3.3 	Calcium (Ca) 

Calcium is the most abundant of the alkaline-earth metals 

and is a major constituent of many rock minerals. It is an essential element 

for plant and animal life forms and is a major component of the solutes in 

most natural waters. Calcium has only one oxidation state, Ca 2+. Its 

behaviour in natural aqueous system is generally governed by the availability 

of the more soluble calcium-containing solids and by solution and gas-phase 

equilibria that involve carbon dioxide species, or by the availability of sulphur 

in the form of sulphate. 
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The usual dissolved form of calcium can be simply 

represented as the Ca2+. In natural waters, the most common complexes of 

calcium are with hydroxide and carbonate ions. The pH of the surface water 

will directly affect which complexes are most dominant. Equilibria involving 

carbonates are a major factor in limiting the solubility of calcium in most 

natural waters. 

Solutions of most soils contain an excess of Ca 2+, which 

in many soils constitutes more than 90 percent of the total cation 

concentration. Ca 2 + is, therefore, the most important cation in governing the 

soluble stage of trace elements in soils. The transport of dissolved elements 

such as calcium may take place through the soil solution (diffusion) and also 

with the moving soil solution (mass flow, leaching). 

K.1.6.3.4 	Chloride and Sulphate 

Chlorides and sulphates are commonly present in soil and 

sediment. They are negligible compounds in soil that developed in a humid 

climate, but in soils of arid climatic zones they can be the dominant controls 

of the behavior of trace elements. Sulphates of heavy metals are also readily 

available to plants, and their occurrence in soils has practical importance in 

agriculture. Chlorides as the most soluble salts occur only in soils of arid or 

semi-arid climatic zones. 

Once in the water, chloride ions do not significantly enter 

into oxidation or reduction reactions, form any important solute complexes 
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with other ions unless chloride concentration is extremely high, do not form 

salts of low solubility, are not significantly adsorbed on mineral surfaces and 

play few vital biochemical roles. Chloride ions moved with the water 

through most soils tested with less retardation or loss. Chloride forms ion 

pairs or complex ions with some of the cations present in natural waters, but 

these complexes are not strong enough to be of significance in water 

chemistry. 

K.1.6.3.5 	Chromium (Cr) 

Chromium (Cr) is a naturally occurring element found in 

continental crust, volcanic dust and gases. Chromium metal is a steel-gray 

solid and is primarily used in the steel and metallurgical industries. 

Chrornium is also used in the following industries: 

• refractory brick, 

• metal finishing, 

• manufacture of pigments, 

• leather tanning, 

• wood treatment, and 

• water treatment 

Society's use of this metal causes larger amounts of chromium to be emitted 

into the environment than from natural processes. 
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Chemical Identity 

The physical and chemical properties of chromium are 

presented in Table K.i. Chromium has an atomic weight of 51.996 g/mole. 

Chromium and its salts have various solubilities in water. 

Environmental Fate 

Chromium occurs naturally in the Earth's crust but the 

majority of chromium which exists in the environment is a direct result of 

human activity. Chromium is released to the environment as follows: 

Chromium (III) 
61% 

• coal/oil combustion 

• steel production 

Chromium (VI) 
32% 

• chemical manufacture 

• plating 

• metal production 

Chromium is removed from the atmosphere by fallout 

and precipitation. There are no known chromium compounds that can 

volatilize from water and thus transport of chromium from the water to the 

atmosphere is minimal. 

Most of the chromium (III) is expected to precipitate in 

sediments. Limited amounts of Cr (III) remains in solution as soluble 

complexes. Cr (VI) may be transported over a significant distance but will 

eventually be reduced to Cr (III) by the organic matter in the water. The 
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residence time of chromium in lakewater is estimated to be between 4.6 and 

18 years. 

In soil, chromium will usually exist as Cr203.nH2O since 

the organic matter in the soil will convert soluble chromate to insoluble 

Crz03. 

Sneciation 

In natural waters, at a neutral pH, chromium can exist in 

the aqueous phase at levels up to 500 ppb before Cr(OH)3(s) begins to 

precipitate. 

K.1.6.3.6 	Copper (Cu) 

Copper and its compounds are naturally present in the 

earth's crust, primarily found as sulphides and oxides. Metallic Copper is 

prepared by smelting and electrolytic refining. 

Copper is released to the atmosphere in the form of 

particulate matter or adsorbed to particulate matter. It is removed by 

gravitational settling (bulk deposition), dry deposition (inertial impaction 

characterized by a deposition velocity), washout by rain (attachment to 

droplets within clouds), and rainout (scrubbing action below clouds). The 

removal rate and distance travelled from the source will depend on source 

characteristics, particle size, and wind velocity. Gravitational settling governs 
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the removal of large particles (>5 µm), whereas smaller particles are removed 

by the other forms of dry and wet deposition. 

In natural waters, Copper is predominantly in its Cu(II) 

state. Most of it is complexed or tightly bound to organic matter; little is 

present in the free (hydrated) or readily exchangeable form. The chemical 

conditions in most natural waters are such that, even at relatively high 

copper concentrations, these processes will reduce the free [Cu(II)] 

concentrations to extremely low values. Sediment is an important sink and 

reservoir for copper. 

Most copper deposited in soil from the atmosphere, 

agricultural use, solid waste and sludge disposal will be strongly adsorbed and 

remain in the upper few centimeters of soil. Sandy soils with low pH have 

the greatest potential for leaching. In most temperate soil, the pH, organic 

matter, and ionic strength of the soil solutions are the key factors affecting 

adsorption. 

K.1.6.3.7 	Iron Fe 

Iron (Fe) is widely distributed in the earth's crust and is a 

major component of the core. Most ores are complex oxides, which are 

reduced in a blast furnace. Iron, or more precisely its carbon alloy, steel, is the 

backbone of modern civilization, with total production exceeding that of all 

other metals combined. 
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Iron compounds, both ferrous (+2) and ferric (+3) have 

generally low solutibilities in water. The major exceptions are the halides 

and nitrates. The chemical behaviour of iron and its solubility in water 

depend strongly on the oxidation intensity in the system in which it occurs; 

pH is a strong influence as well. 

In soils, the general rules governing the mobilization and 

fixation of Fe are that oxidizing and alkaline conditions promote the 

precipitation of Fe, whereas acid and reducing conditions promote the 

solution of Fe compounds. The released Fe readily precipitates as oxides and 

hydroxides, but it substitutes for Ivlg and Al in other minerals and often 

complexes with organic ligands. The content of soluble Fe in soils is 

extrernely low in comparison with the total Fe content. The soluble Fe level 

reaches a minimum in the alkaline pH range and a maximum in very acidic 

soils. When soils are waterlogged, the reduction of Fe 3+ to Fe2+ takes place 

and is reflected in an increase in Fe solubility 

K.1.6.3.8 	Manganese (Mn) 

Manganese is an abundant element comprising about 

0.1% of the earth's crust. Above-average exposures to manganese are most 

likely to occur in or near a factory or a waste site that releases significant 

amounts of manganese dust into the air. Manganese is also released into the 

air by combustion of leaded gasoline. 
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Manganese may exist in air as suspended particulate 

matter and are mainly removed from the atmosphere by gravitational 

settling. Removal by washout mechanisms such as rain may also occur, but is 

less important in removing manganese from the atmosphere than dry 

deposition. 

The tendency of soluble manganese compounds to adsorb 

to soils and sediments depends mainly on the carbon exchange capacity and 

the organic composition of the soil. Soil adsorption contents for Mn(+2) span 

five orders of magnitude, ranging from 0.2 to 10,000 mL/g, increasing as a 

function of the organic content and the ion exchange capacity of the soil. 

Thus, adsorption may be highly variable. 

The chemical fate and transport of manganese in water is 

controlled by the solubility of the specific chesnical form present, which in 

turn is determined by pH, Eh (oxidation-reduction potential), and the 

characteristics of available anions. The metal may exist in water in any of 

four oxidation states (2+, 3+, 4+ or 7+). Divalent manganese (Mn+ 2) 

predominates in most waters with pH of 4 to 7, but may become oxidized at 

pH greater than 8 or 9. The principal anion associated with Mn(+2) in water 

is usually carbonate (CO3 -2), and the concentration of manganese is limited by 

the relatively low solubility (65 mg/L) of MnCO3. Manganese is often 

transported in rivers as suspended sediments. 
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K.1.6.3.9 	Potassium (K) 

The crustal abundance of Potassium (K) is 2.59 percent. 

Potassium metal is used in organic syntheses. Several compounds have 

medicinal uses. KCI is used in fertilizer and plant nutrients, pharmaceuticals, 

photography, and spectroscopy and as a salt substitute, laboratory reagent, 

buffer, and food additive. 

Potassium is known to behave differently than Sodium in 

natural systems. Sodium tends to remain in solution rather persistently once 

it has been liberated from silicate-numeral structures. Potassium, on the 

other hand, is liberated with greater difficulty from silicate-minerals and 

exhibits a strong tendency to be reincorporated into solid weathering 

products, especially certain clay minerals. 

Potassium is an essential element for both plants and 

animals. Maintenance of optimum soil fertility entails providing a supply of 

available Potassium. The element is present in plant material and is lost 

from agricultural soil by crop harvesting and removal as well as by leaching 

and runoff acting on organic residues. 

Potassium ions assimilated by plants become available for 

re-solution when the plants mature and die, or when leaves and other parts 

are shed at the end of the growing season. In the natural recycling that occurs 

in forests and grasslands; this Potassium is leached into the soil by rains 

during the dormant season or made available by the gradual decay of the 

organic material. 
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K.1.6.3.10 	Sodium (Na) 

In the United States, soda ash (technical grade Na2Co3) is 

the major Sodium compound produced. Natural soda ash is produced by 

electrolysis of sea water or lake brines. Sodium compounds are among the 

highest tonnage industrial chemicals. Major industrial uses of Sodium 

compounds include manufacturing Sodiusn glasses and detergents, bleaching 

pulp, paper, and textiles; and treating water. Sodium is the most familiar 

alkali metal, it is soft at ordinary temperatures and so reactive with water and 

oxygen it is stored under oxygen-free liquids such as kerosene. Practically all 

of its compounds are water soluble. Generally, the chemistry of the anion 

dominates the chemical behaviour and industrial use. 

When Sodium has been brought into solution, it tends to 

remain in that status. There are no important precipitation reactions that can 

maintain low Sodium concentrations in water, in the way that carbonate 

precipitation controls calcium concentrations. Sodium is retained by 

adsorption on mineral surfaces, especially by minerals having high cation 

capacities such as clays. 

	

K.1.6.3.11 	Zine Zn 

Zinc is widely distributed in nature, consisting of 

0.027 percent (by weight) of the earth's crust (Merck 1983), but it is usually not 
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found free in nature. The primary sources of Zinc in the environment are 

related to metallurgic wastes from smelter and refining operations. Releases 

to surface and groundwater are probably the greatest source of ambient Zinc. 

Zinc is not volatilized to any significant extent, but is primarily deposited on 

sediments as a result of discharge from industrial operations and weathering 

processes. 

Zinc is released to the atmosphere as dust and fumes from 

Zinc production facilities. Total releases of Zinc to air account for only a 

sanall portion of the total environmental release. Volatilization does not 

appear to be an important process for Zinc. No estimate for the atmospheric 

lifetime of Zinc is available at this time. Atmospheric emissions of Zinc, 

consisting primarily of Zinc sorbed to submicron particulate matter and the 

oxide of Zinc are expected to be short-lived, due to surface deposition 

(EPA 1980). 

In aquatic environments, sorption of Zinc is its dominant 

fate. Zinc partitions to sediments or suspended solids in surface waters 

through sorption onto hydrous iron and manganese oxides, clay aninerals 

and organic material. 

Zinc is likely to be strongly sorbed in soil. The mobility of 

Zinc in soil depends on the solubility of the speciated forms of the compound 

and on soil properties such as sorption potential, pH and salinity. No 

information specifically related to transformation and degradation in soil was 

identified in the available literature; however, chemical speciation of Zinc in 

soil is probably affected by the same factors affecting its fate in water. 
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HAGER-RICHTER 81NDUSTRI 

SALEMUNH03079 
C0N°°CT""TY 

GEOSCIENCE, INC. PHOFAX:603893-8313 WELL:GW-45D 

PROJECT:OIin Corporation Site 
CLIENT: Conestogo—Rovers & Associates, Inc. 
LOCATION: Wilrrington  

STATE: Mossachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM.39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR:  

COMMENTS: 2 in. PVC  

DATE: August 11, 1 992 
H—R FILE #: 92029 
ELEVATION: 89.8 feet 

LOG DATUM: Ground Level  

CLIENT TD: 63.5 feet 

H—R TD: 61.41 feet 

STATIC WATER LEVEL: 8.90 feet 

DEPTH TO BEDROCK: approx. 63 feet 

(45D12.DAT) 	GW-45D, Wilmngton, MA, 8-11-92, HAGER—RICHTER 



HAGER—RICHTER 	SiNDUSTRI S~EM NH ~'79 GoNDUCT,V,TY 
GEOSCIENCE I  INC. PHOAx:603893-83~3 WELL:GW-45D 

PROJECT:OIin Corporotion Site DATE: 	August 11, 1992 
CLIENT: Conestogo—Ravers & Associates, Inc. 	H—R FILE #: 	92G29 
LOCATION: Witrrington ELEVATION: 	89.8 feet 	

I  

I STATE: Mossachusetts 	COUNTY: Essex LOG DATUM: Ground Level 

INSTRUMENTATION: Geonics EM39 CLIENT TD: 	63.5 feet 

LOGGING GEOPHYSICIST: .Jeff Monn H—R TDt 	61.41 feet 

CLIENT.REP: 	Jon Michels STATIC WATER LEVEL: 	8.90 feet 

DRILLING CONTRACTOR: 	. DEPTH TO BEDROCK: opprox. 63 feet 	~ 
COMMENTS: 2 In. PVC 

45DFS-2.DAT) GW-45D, Wilrrington, MA, 8-11 —92, 
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HAGER-RICHTER 81NDUSTRI 
 SALEMUNH03079 C ~

NDUCTIU IY 	 i 

GEOSCIENCE, INC . 	
PHO

FAX:603893-8313 WELL:GW-59D 

DATE: August 11, 1 992 

H—R FILE #j: .92C29 

ELEVATION: 85.2 feet 

LOG DATUM: Ground Level 

CLIENT TD: 65 feet 

H—R TD: 64.69 feet 

STATIC WATER LEVEL: 4.57 feet 

DEPTt1 TO 6EDROCK: approz. 60 feet 

PROJECT: Olin Corporation Site 

CLIENT: Conestogo—Ravers & Associates, Inc. 

LOCATION: Wilrrington 

STATE: Mossachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: 

COMMENTS: 2in.PVC 

(59DFS.DAT) 	GW-59D, Wilrrtington, MA, 8-11-92, 

GW-59D, Wilmngton, MA, 8-11-92, HAGER—RICHTER 
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HAGER-RI CHTER 81NDUSTR'  S~EM ~° Q°~'79 CONDUCTI VI TY 

G E 0 S C I E N C E, I N C. 	PHOAX: 603 893-831
44

3 WELL: GW-43D 

PROJECT: Olin Corporation Site 
CUENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

I DRILLING CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 1 1, 1 992 
H—R FILE #: 92G29 
ELEVATION: 85.6 feet 

LOG DATUM: Ground Level 

CLIENT TD: 35 feet 

H—R TD: 34.47 feet 

STATIC WATER LEVEL: 7.62 feet 

DEPTH TO BEDROCK: 29.0 feet 

1(43DFS-2.DAT) GW-43D, Wilrrington, MA, 8-11 —92, HAGER-RICHTER 
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(43DFS-2.DAT) GW-43D, Wilnington, MA, 8-11-92, HAGER—RICHTER 



HAGER—Rf CHTER 81N~STR  S~E ~NH Q3o' 9 CONDUCTI VI TY 

G E 0 S C I E N C E, I N C . 	
PHO~

: 603 89 3-83143 WELL: GW-36 

PROJECT: Olin Corporation Site 

CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATiON: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon Michels 

DRILLiNG CONTRACTOR: 

COMMENTS: 2 in. PVC 

DATE: August 12, 1 992 
H—R FI LE #: 92G29 
ELEVATION: 84.3 feet 

LOG DATUM: Ground Level 

CLIENT TD: 37 feet 

H-R TD: 38.09 feet 

STATIC WATER LEVEL: 5.4 feet 

DEPTH TO BEDROCK: 36.5 feet 

1 (36FS.DAT) 
. _ 	 - 	--- GW-36, Wilmington, MA, 8-12-92, HAGER—RI—CHTER 

ivi t after urginq 	Conductivit after 
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(36FS.DAT) 	GW-36 , Wi{rrmngton, MA, 8-1 2-92, HAGER—RICHTER 



HAGER-R1 CHTER 81NDUSTR` Sa~EMUN,-i o3o~g CONDUCTIVI TY 

GEOSCI ENCE '  I NC , 	
PH0~ :

6 
 603 

 03 8 9 3-83143 WELL:GW-43D 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associotes, Inc_ 

LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENT REP: Jon M{chefs 

DRILLING CONTRACTOR: 

COMMENTS: 2 in.PVC 

DATE: August 1 1, 1992 
H—R FILE #: 92G29 
ELEVATION: 85.6 feet 

LOG DATUM: Ground Level 

CLIENT TD: 35 feet 

H—R TD: 34.47 feet 

STATIC WATER LEVEL: 7.62 feet 

DEPTH TO BEDROCK: 29.0 feet 

(431312.DAT) 	GW-43D, Wilrrington, MA, 8-11-92, HAGER—RICHTER 

(43D12.DAT) 	GW-43D, Wilmington, MA, 8-11 -92, HAGER-RICHTER 



HAGERI° ~RI'CHTER'_ 8   1NDb§TRiAj_   WAY.   UNIT_0-~JG .  	- 1   	,   _DUAL   TEMPERAT   -URE 

GEOSCIENCE  I NC. PHONE:603 BR3-9944 

PROJEC T: 01 i n Corpora i bfi Si te DATE: 	Januaey 20, 1,993 

CLfENT: Conestocjb-RoVers & Associates, I iic. H -R F3 LF,j#= 
LOCATION- '-Wilrn ngtor~ "' EI-EVATION 

STATE: Messactibsefis 	COUNTY: Essex LOG DATU,4; , ;-Ground Level 
INSTRU61ENTAtjbN:_ Mt. 	I Sopris 	eries It CLIENT TOT, 

LOGGING GEOPHYSI 
Cl 
 ST :  Jeff Mann H-R TD: 	110.3 feet  

CLIENT REP: 	Jm Michels STATIC WATERJ_EVEL,^ 	2.1 feet 
DRILLING CONTRACTOR: 	SoHs Expla"ctiori Corp. DEPI'H TO BEDRO(.K: 75 feet 

COMMFNTS: '4" PVC to 80 feet 

7 

tnrw62brip' 	M"XII32BTR 	11 -20-93 	HAI=ER-Rl CH-1 ER CEOSCI ENCE 

Teff  Rerature'afteT l  _m'i - T 
De grees C 

InitiaKerroerature  
Deareen C 

T, 	~qtum Diffaiencs_ 
r-,  

_z  
Terqrperature qfter_eunj inq 	

0.5 Degrees ' G 	0.5 

DegreesZ, 
(rr,v62brtp-dbt) NAVV52E)IR 1 —20-93, HAQEE_:R—R1CHTER GEQSCIENCE 



~ E~ 	~iN~USTReA9.WAY.t"TD-10 
I iALiEIZ'i\ ~lf~ CONL~UCTIVITY 

sALEM, NH 03C779 

GEOSCI ENCE t  I Nl. . PHPAX:603893—&31
4-4

3 WELL:G\*68BR 

PROJECT:OIin Corporation Site DATE: 	Decerrber 16, 1992 

CLIEWT: Conestoga—Rovers & Asuociates, Ins. 	H—R FILE #: 	92G29A 

LOCATION: 	Wilrcsngtan . 	EL,EVATEON: 

i  STATE: Mctsaachusetts 	COUNTY: Essex LOG DA.TUM: Gramd Levei 

' INSTRUMENTATI.ON: Geonics EM39 CLIENT TD: 
LOGGING GEOPHYSICIST: Jeff Mcnn H—R TD: 	76.5 feet 	, 

CLIENT REP: 	Jon Michels STATIC WATER LEVELt 	18.6 feet 
DRILLING CONTRACTOR: 	Shcs Exploration CorP. 	 DEPTH TO BEDROCK: 	21 feet 
COMMENTS 

(GW68BRSC.DAT) GW688R, Wilrrington, MA, 12-16-92, HAGER—RICHTER 

GW68BR, WilrTington, MA, 12-16-92, HAGER—RICHTER 



HAGER-RICHTER 
GEOSCI ENCE, I NC. 

8INDUSTRIAL WAY, UNIT D-10 
SALEM, NH 03079 

PHONE: 603 893-9944 
FAX:60.3893-8313 

CONDUCTI VI TY 

W ELL: G W 67D 

PROJECT: Olin Corporation Site 

CLIENT: Conestogo—Rovers & Associates, Inc. 

LOCATION: Wiirrington 

STATE: Massachusetts 	COLINTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Mann 	' 

CLIENT REPr Jan Michels  

DRILLING CONTRACTOR: Soils Exploration Carp. 

COMMENTS: 

DATE: Decerrber 16, 1992 

H—R FILE f/: 92G29A 

ELEVATION: 

LOG DATLNd: Ground Level 

CLIENT T0: 

H—R TD: 87.8 teet 

STATIC WATER LEVEL: 17.3 feet 

DEPTH TO BEDROCK: 

T) GW67D, Wilrrington, MA, 12-16-92, HAGER—RICHTER 
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HAGER—RICNTER 
81NDUSTRIALWAY,UNITD-10 ~ 

SALEM, NH 03079 
DUAL TEMPERATURE 	i 

G EOSCI E ~ CE 1  I NC. 
PHONE:603893-9944  

FAX  WELLGV62BRD 

DATE: January 20, 1993 

H—R FILE #: 92G29A 

ELEVATION  

LOG DATUM: Ground Level 

CLIENT TD: 
H—R TD: 145.9 feet  

STATIC WATER LEVEL: 2J feet 

DEPTH TO BEDROCK: 75 feet 

PROJECT: Olin Corporation Site 
CLIENT: Conestogo—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Mt. Sopris Ser(es III  

LOGGING GEOPHYSICIST: Jeff Monn 

CLIENT REP: Jan Michels 	 . 

DRILLINGCONTRACTOR: SoilsExplorationCorp.  

COMMENTS: 4^ PVC to 105 feet 

I(62brdtrrp.dbt) MW628RD 1 -20-93 HAGER-RI 

; 9  --------- Terrp eraure DteQftCpu rrpincL_______ —A  
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(62brdtrrp.dbt) MW628RD 1-20-93 HAGER-RI CHTER GEOSCI ENCE 



BINDUSTRIAL
SALEMU HAGER-RI CHTER 	NH 03079 

G E 0 S C I E N C E 1  IN C. 	PHFOAX: 603 893-83~ 

DUAE TEMPERATURE 

WELL: GW689R 

PROJECT: Olin Corporation Site 
CLI ENT: Conestoga—Rovers & Associ ates, I nc. 
LOCATION: Wilmngton 

STATE: Massachusetts 	COtJNTY: Essex 

INfRUMENTATION: Mt. Sopris Series I11 

LOGGING GEOPHYSICIST: Jeff Mann 

CLIENTREP: JonMichels 

DRILLING CONTRACTOR: Soils Exploration Corp. 

COMMENTS: 4" PVC to 26 feet 

DATE: January 20, 1 993 
H—R FILE #: 92G29A 
ELEVATION: 

LOG DATUM: Ground Level 

CLIENT TD: 

H—R TD: 75.7 feet 

STATIC WATER LEVEL: 8.1 feet 

DEPTH TO BEDROCK: 21 feet 

I(rrxv68brtp.dbt) MW68BR 1 -20-93 HAGER-RICHTER GEOSCIENCE 
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HAGER-RI CHTER 
GEOSCI ENCE, I NC 

6 1 NDUSTRI AL W AY, UM T D—i D 
SALEM, NH 03079 

P14ONE:603 893-9944 
FAX:603 893-8313 

CONDUCTI VI TY 

WELL: GW61 BR 

DATE: Decerrber 7 7, 1992 
H—R FILE #: 92G29A 
ELEVATION: 

LOG DATUM.: Ground Level 

CLIENT TD: 

H—R TD: 91.8 feet 

STATIC WATER LEVEL: 4.7 feet 

DEPTH TO BEDROCK: 

PROJECT:OIin Corporation Site 
CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Mossochusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Monn 

CLIENT REP: Jon Michels  

DRILLING CONTRACTOR: Soils Exploratim Corp. 

COMMENTS:  

BRSC.DAT) GW618R, Wilmngton, 12-17-92, HAGER—RI CHTER 

0 

(GW61eRSC.DAT) GW61®R, Wilrcington, MA, 12-17-92, HAGER—RICHTER 



HAGER-RICHTER BINDUSTRIALWAY,UNITD-10 CpNDUCTIViTY 
SALEM, NH 03079 

603GEOSCIENCE, INC. 	PHFOAX:6 03 89 3-83143 WELL:GW69D 

PROJECT:OIin Corporation Site 	 DATE: Decen-ber 16, 1 992 
H—R FILE #: 92G29A 
ELE VATI ON: 

LOG DATUM: Ground Level 

CLIENT TD: 

H—R TD: 46.3 feet 

STATIC WATER LEVEL: 1 O.O feet 

DEPTH TO BEDROCK: 

CLIENT: Conestoga—Rovers & Associates, Inc. 
LOCATION: Wilrrington 

STATE: Mossochusetts 	COUNTY: Essex 

I NSTRUMENTATI ON: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Monn 

CLIENT REP: Jon Michels 

I DRILLING CONTRACTOR: Soils Exploration Corp. 

I COMMENTS: 

(GW69DSC.DAT) GW69D, Wilmngton, MA, 12-16-92, HAGER—RICHTER 

GW69D, Wilrrington, MA, 12-16-92, HAGER—RICHTER 



HAGER-RICHTER 
GEOSCI ENCE, I NC 

81NDUSTRIAL WAY, UNBT D-10 
SALEM, NH 03079 

PHONE: 603 893-994-4 
FAX: 603 893-8313 

CONDUCTI VI TY 

WELL: GW71 D 

PROJECT: Olin Corporation Site 
CLIENT: Conestoga—Rovers & Associotes, Inc. 
LOCATION: Wilrrington 

STATE: Massachusetts 	COUNTY: Essex 

INSTRUMENTATION: Geonics EM39 

LOGGING GEOPHYSICIST: Jeff Monn 

CLIENT REP: Jon Michels 

DRILLING CONTRACTOR: Soils Explorotion Corp. 

COMMENTS: 

DATE: Decen-ber 16, 1992 
H—R FILE #: 92G29A 
ELE VATI ON: 

LOG DATUM: Ground Level 

CLIENT TD: 

H—R TD: 50.3 feet 

STATIC WATER LEVEL: 12.8 feet 

DEPTH TO BEDROCK: 

(GW71 DSC.D,4T) GW71D, Witmngton, MA, 12-16-92, HAGER—RICHTER 
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